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ATTENTION: Lois Betka

This memorandum transmits our Office's approval of the procedure for field
screening of volatile organics at the Sturgis Municipal Well Field Site,
Michigan. This approval is provided after our Office has modified the
revised procedure, which was submitted to our Office on September 8, 1987,
It is our understanding that data generated from the field screening will
be used for selection of sampling location only and will not be used for
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With the approval of the procedure for field screening of volatile organics,
the Quality Assurance Project Plan (QAPP) is now approved for all activities
specified in the QAPP for this project. Please have the remedial project
manager provide final sign off. We have retained a copy of this procedure
for our records; however, we would like to receive a copy of the complete
signature page when it is available.

cc: K. Chiu, ERRB
F. Allens, PSS
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1.0 INTRODUCTION

The United States Environmental Protection Agency (USEPA) requires
participation of all USEPA contractors in a centrally managed Quality
Assurance (QA) program. This requirement- applies to all environmental
monitoring and measurement efforts mandated or supported by USEPA.

Each contractor generating data has the responsibility to implement minimum
procedures to assure that the precision, accuracy, completeness and
representativeness of its data are known and documented.- To insure the
responsibility 1{s met unifbruljﬁ each USEPA contractor must prepare a written
QA Project Plan (QAPP) covering each project it is contracted to perform.

This QAPP presents the organization, objectives, functional activities and
specific QA and Quality Control (QC) activities associated with the Remedial
Investigation/Feasibility Study (RI/FS) at the Sturgis Municipal Well Field
site in Sturgis, Michigan. The QAPP is designed to achfeve the specific data
quality goals of the RI/FS. E

This QAPP has been prepared in accordance with the requirements of the Quality
Assurance Program Plan and the following guideline documents:

» USEPA, December 1980, Interim Guidelines and Specifications
for Preparing Quality Assurance Project Plans, QAMS-005/80

« USEPA, Region V, December 1985, Preparation of Federal Lead
Remedial Investigation Quality Assurance Project Plans for
Region V

« USEPA, Region V, April 1984, Preparation of State-Lead
Remedial Investigation Quality Assurance Program Plans for
Region V, Draft
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3.0 Project Description

The remedial investigation portion of the RI/FS is designed to gather specific
information necessary to determine if the site presents a hazard to human
health or welfare or to the environment and to collect data to evaluate
potentially feasible remedial alternatives. All tasks and subtasks are
directed toward accomplishment of the primary objectives. The Sturgis
Municipal Well Field RI/FS is a Michigan Department of Natural Resources
(MDNR) lead project.

3.1 Background . : §

The City of Sturgis is located approximately two miles north of the Michigan
and Indiana border in St. Joseph County. The city lies within Fawn River,
Sturgis, Burr Oak and Sherman Townships. The areas to be investigated are
located in Section 36 of Sherman Township, (T7S and R9E), Section 1 of Sturgis
Township (78S and R9E), and Section 2 of Sturgis Township (T8S and R9E). (See
Figure 1 for the general location of the City of Sturgis.)

The City of Sturgis provides water to nearly 10,000 city residents. 1In
addition, the City provides water to most businesses, industries and service
institutions within the City. In 1982, the water supply wells consisted of
the 4 wells (Jackson PW-1, Layne PW-2, Kirsch PW-3 and Lakeview wells PW-5)
shown on Figure 1. During routine chemical testing of the municipal water
supply in 1982, the Michigan Department of Pubic Health (MDPH) found that the
water from two City wells, Wells PW-1 and PW-2, were contaminated by two
volatile organic compounds (VOCs), trichloroethene (TCE) and tetrachloroethene
(PCE). The concentration of TCE increased substantially in the Well PW-1
during the first year after {t was fdentified (from 26 ug/L to 152 ug/L).
(See Table 1).

In August and September 1982, the State of Michigan Department of Public
Health (MDPH) recommended that the City investigate the source of the VOCs,
discontinue use of the two contaminated wells, and begin searching for a new
well site. In October 1982, the City hired Gove Associates to investigate the
TCE contamination in Sturgis in an effort to locate its source. Also, in

WARZYN
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October 1982, PCE was first detected in Well PW-1. In May 1983, Gove
Associates issued their report concluding that they were unable to locate the
source of TCE contamination through a limited groundwater investigation. Also
during May, the City began to increase the pumping rate of two other wells,
Well PW-4 (located in the southeast portion of the City, see Figure 1) and
Well PW-3 (the western well shown on Figure 1).

In July 1983, the City asked the residents to voluntarily limit their drinking
water consumption, In November 1983, TCE was discovered at an industrial
water supply well (Well No. R4 én Figures 1 and 2) located approximately
2,000 ft northwest of the two contaminated city wells PW-1 and PW-2. In April
1984, the City began using water from a new well, Well PW-5, located on the
south side of the City. Pumpage was discontinued at the wells PW-1 and PW-2,
and was increased in Wells PW-3, PW-4 and PW-5. In January 1985, TCE was
detected at Well PW-3 located approximately 2,700 ft west of Wells PW-1 and
PW-2. Since January 1985, Well PW-1 has been abandoned, Well PW-2 has not
been used, and Well PW-3 pumpage has been significantly decreased. The City
at present relies primarily on two wells located on the south and southeast
sides of the City (Wells PW-4 and PW-5, respectively) to supply the majority
of {ts municipal water requirements. However, during peak perfods Well PW-3
is used to provide up to 25 percent of the municipal water supply. Limited
mixing of water from Well PW-3 1s reported to occur with the other city water
when this well {s used.

Geology .

Sturgis is located in an area of extensive glacial outwash approximately 1/2
mile to the south of a recessional moraine belonging to the Sturgis-Kalamazoo
Morainal System. According to logs from well locations and test borings, two
thick sand and gravel units, that are separated by a clay layer lie below the
City. The lower sand and gravel unit is the aquifer utilized by the municipal
and industrial water supply wells and is 80 to 120 ft thick. It is present
from approximately 60 ft to 190 ft below ground surface, the base of this
aquifer is formed by a thick lacustrine clay.

WARZYN
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The clay layer separating the two sand and gravel units is found at a depth of
50 to 60 ft and varies in thickness from 15 to 40 ft. This clay layer appears
to be continuous throughout the northern and western portion of the City based
on information obtained from {ndividual well logs. The upper sand unit varies
from 50 to 60 ft in thickness.

In this area of the state, 200 to 400 ft of glacial material lies above the
Marshall Sandstone of the Osagean Series, and the Coldwater Shale of the
Kinderhookian Series, which are both Mississippian in age (Western Michigan
University, 1981). ) .

Topogqraphy and Hydrology

Maximum topographic relief in the City is about 40 ft with topographic slope
trending from northeast to south and southwest toward the Fawn River (see
Figure 1). A chain of lakes 1s located to the north and northwest of the
City. The lakes are the source of the Prairie River which flows to the
northeast. To the south of the City, the Fawn River flows to the southwest
and west. A surface water divide, located to the north and east of the City,
follows the margin of the end moratne. Two intermittent surface streams are
located to the southwest of the City and flow to the southwest. The Nye
Drain, located south of the City, flows to the west.

Hydrogeology

The Sturgts municipal wells utilize a two aquifer system which consists of two
sand and gravel deposits separated by a til11 deposit, which acts as a
confining layer. Municipal wells pump water from the lower aquifer. A
limited number of monitoring wells installed in the study area are screened in
both the upper and lower sand and gravel units. Static water levels for
monitoring wells installed in the lower aquifer are slightly lower than in
wells installed in the upper aquifer, suggesting a small downward gradient,
although no well nests have been installed. In addition to groundwater
recharge from infiltrating precipitation, industrial effluent discharge
contributes to groundwater recharge in relatively small areas in the
northeastern portion of the City.
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Regionally, in the absence of pumping influence, groundwater is assumed to
flow from the northeast to the west and southwest in the vicinity of the City
of Sturgis. This assumption is based on the location and flow direction of
the Fawn river and general topographic slope. Published studies of the area
are unavailable. Gove and Associates, Inc. of Kalamazoo (1982), in a
groundwater study conducted in Sturgis, reported that groundwater flow is
toward the west and southwest. However, their statement on groundwater flow
direction is based on similar surface observations.

During the past three years pumpage from the lower aquifer to the municipal
water supply system varied from 2.2 to 2.6 mi1lion gallons per day (mgd),
based on a monthly average. The location of the majority of pumpage has
recently been shifted from Well PW-3, due to the TCE contamination observed in
this well. Although Well PW-3 1s still in operation, its use has been reduced
significantly over the three year period. Well PW-1 was abandoned, and Well
PW-2 had been removed from service and abandoned (based on discussion with the
City Engineer). Current water supply operations use Wells PW-4 and PW-5 to
provide the majority of the city's water supply. Well PW-3 is used only
during peak periods. Undoubtedly, local varifations in groundwater flow occur
as a result of municipal pumpage. In addition, industrial wells also use
groundwater from the lower aquifer which causes further variations in local
groundwater flow. The historical pumping rates for the industrial users are
unknown at the present time.

Socioeconomic

Approximately 10,000 people reside in the City of Sturgis and nearly all are
supplied with municipal water. Businesses and industries located in the
vicinity of the contaminated wells include dry cleaners, metal fabricators,
plastics manufacturers, paper producers, printing establishments, other
factories and a foundry, as reported by TechLaw (1984). Some of the factories
and the foundry have been granted a license by MDNR to dispose of non-contact

manufacturing effluent in gravel pits adjacent to their locations.

WARZYN
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The City has, in the past, hired various consultants in an attempt to locate
the source of the contamination and to locate alternate potable water
supplies. The City has modified pumping schedules to avoid or eliminate the
use of contaminated wells. City officials recognize that continued use of
Well PW-3 may produce water quality in excess of proposed drinking water
standards and that this presents a potential threat to public health. Little
or no public concern has been expressed.

Previous Remedial.Actions . _

To date, remedial actions include a study by Gove Associates who were unable
to identify the source of contamination. The MDPH water sampling program,
which initially identified the problem, has been continued through analysis of
several samples between 1982 and 1986 (See Table 1). In order-to replace the
loss of production after removing Wells PW-1 and PW-2 from the system, the
City installed Well PW-5. The city is also contemplating installation of
another well to replace Well PW-3.

An industry in the northern portion of the City had 3 of their 4 wells (Wells
R1, R2 and R4 shown on Figure 2) affected by TCE and PCE. This problem area
has been referred to as the W. Lafayette St. Area in the MDNR's records. The
industry responded by installing a new well north of the plant. Although the
new well is clean, the industry fs using carbon adsorption treatment for that
water which 1s used for consumption and as ingredient water in their

manufacturing process (based on discussion with the plant engineer).

Assessment of Existing Information

Water samples have béen-colleqted from the production wells since 1955 by the

MDPH on an 1rregular basis. TCE was first detected in samples from Wells PW-1
and PW-2 in June 1982. Since then, the production wells remaining in use have
been sampled at least on a yearly basis for volatile organic compounds (VOCs)

and indicator parameters.
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A rapid increase in TCE and PCE concentrations was noted in Wells PW-1 and PW-
2 between 1982 and 1983. Between June 1982 and May 1983, TCE concentrations
in Well PW-1 continuously increased (with the exception of the 8-20-82 sample)
from 26 ug/L to 152 ug/L, while TCE at Well PW-2 fluctuated between 2 ug/L and
43 ug/L during the same period. PCE was detected only at Well PW-1 and
increased in concentration 1 ug/L to 3 ug/L between September 1982 and May
1983. Pumping at these wells was subsequently stopped.

No VOCs were detected at Well PW-3 between May and December 1983. During this
period the pumping of Well PW-3-was increased to replace the Wells PW-1 and
PW-2 so that it provided approximately 50% of the water supply by 1984. 1In
January 1985, TCE.was identified at the Well PW-3, 8 months after
discontinuing use of Wells PW-1 and PW-2. The concentration has fluctuated
between 1 ug/L and 6 ug/L at Well PW-3 between January 1985 and May 1986.

The concentrations of inorganic chemical constituents in individual municipal
wells have remained relatively unchanged through time. However, the chemistry
of the wells in the central part of the city (Wells PW-1, PW-2 and PW-3)
differ somewhat from those in the southern part of the City (Wells PW-4 and
PW-5). Chloride (13 to 20 mg/L), nitrate (3.1 to 5.6 mg/L), sulfate (38 to

51 mg/L) and hardness (315 to 319 mg/L) concentrations are higher in the
central wells than they are in the southern wells (Chloride:4 to 8 mg/L;
Nitrate:0 to 1 mg/L; Sulfate:22 to 32 mg/L; hardness 278 to 309 mg/L). Other
inorganic parameters (pH, conductivity, alkalinity, calcium, magnesium, sodium
and potassium) are simflar at all locations.

In addition to TCE and PCE, MDPH has identified bromoform and other
trihalomethanes in the water supply. It is assumed that these compounds are
the result of in-line treatment of the drinking water supply and are not
groundwater contaminants. However, these compounds will be included in the RI
analysis. No other priority pollutants have been detected to date.

WARZYN
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3.2 Project Objectives

The primary objectives of this RI/FS are as follows:

Determine the extent of contamination to the aquifer which
supplies the city of Sturgis municipal water supply;

Identify, if possible within the limits of this RI, the
source(s) of the volatile organic compounds (VOCs)
contamination of the aquifer and characterize the source(s)
identified;

Evaluate the threat posed by the contamination to the public
health and welfare;

Develop and select a remedfal response(s) to reduce or
eliminate the potential threat to public health.

Identify alternate well field locations for municipal water

supply that may not be affected by the identified VOCs
contamination.

3.3 Objectives of Specific Project Elements

The RI/FS includes seventeen general tasks, each having several subtasks. the
tasks have been outlined as follows:

Task 1 ~ Previous Investigations and Remedial Actions
Task 2 - Plans and Management

Task 3 - Preliminary Evaluation of Potential Sources
Task 4 ~ Phase I Site Investigation

Task 5 - Phase II Investigation

Task 6 -~ Community Relations

Task 7 - Remedifal Investigation Report

Task 8 - RI Project Management

Task 9 - Work Plan Revision

Task 10 - Exposure Assessment

Task 11 - Preliminary Remedial Technologies

Task 12 - Development of Alternatives

Task 13 - Initial Screening of Alternatives

Task 14 - Detailed analysis of the Alternatives

Task 15 - Evaluation of Cost-Effective Alternatives
Task 16 - Preliminary Report

Task 17 - Final FS Report

The environmental monitoring and measurement effort covered by this QAPP are
limited to subtasks within Task 3, Preliminary Evaluation of Potential
Sources, Task 4, Phase I Site Investigations and Task 5, Phase II

WARZYN
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Investigation. Tasks 3, 4 and 5 will be performed to gather data which is
needed to accomplish the RI/FS objectives.

The RI will contain the following subtasks that are designed to collect
representative data reflecting conditions on and around the site.

- Industrial Site Survey
« Preliminary Model Development
- Site Investigation Preparation
Water Quality Sampling of Existing Wells
Soil Gas Survey
Well Drilling
Surface Water and Sediment Sampling Investigation
Groundwater Sampling and Aquifer Testing
Groundwater Level Monitoring
Topographic Survey

The specific RI objectives are as follows:

TASK 3 Preliminary Evaluation of Potential Sources

Subtask 3.1 Industrial Site Survey

There are numerous potentfal source areas of TCE and PCE within the City of
Sturgis 1dentified in the TechLaw Report (1984). Based on the presumed
groundwater flow direction and the observed contaminant distribution, the
likely area for potential source areas has been identified as an area
approximately north of Chicago road (US Highway 12). Prior to initiating the
site investigation at the relatively large plants, a plant survey will be
conducted with the cooperation of each industry. The intent of the surveys is
to view the operations of the plants and determine where solvents have been
stored, used or disposed on the plant grounds, both under the current
operations and in the past. Surveys are currently planned for the Sturgis
Foundry, the Kirsch Company, the Frye Printing Company, United Paper and the
Bandholtz Paint Manufacturing Company.

Additional discussion of Subtask 3.1 can be found in the Work Plan.

WARZYN
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Subtask 3.2 Preliminary Model Development

A preliminary estimate of groundwater flow directions through groundwater flow
modeling will be developed to identify areas which may contain possible
sources, The objectives of the preliminary modeling are:

+ To identify possible groundwater flow directi{ons under
variable pumping rates

To outline plausible contaminant source areas within the zones
of capture of the Wells PW-1 and PW-2 and Well PW-3 prlor to’
and during the time each well was contaminated

» To determine whether the same source could account for the
contamination at Wells PW-1, PW-2, PW-3 and the northwest
industry wells

To identify the aquifer parameters to which the simulated
groundwater flow direction and velocity are most sensitive,
Knowledge of these sensftivities will alMow the investigation
to focus on those areas or parameters that will control
potential remedial actions and the potential changes in
contamination distribution under various alternative pumping
scenarios.

Add{tional discussion of Subtask 3.2 can be found in the Work Plan.

JASK 4 Site Investigation

Subtask 4.1 Site Investigation Preparation

In preparation for the on-site gas chromatography (GC) analysis of soil gas
and water quality samples using an on-site GC, a short method—development and
calibration study will be conducted with the GC 1n the lab. The study will
establ{sh the most efficient and effective methods (i.e. detection limits,
temperature program, column type and standards preparation) to detect TCE and
PCE. The data from the sofl gas and water samples analyzed by on-site GC
will be used only as a guide for well locations and screen placement.

A1l concentration data will be considered estimated and compound
identifications as tentatively fdentified (See Appendix G for methodology).

WARZYN
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Subtask 4.2 Water Quality Sampling of Existing Wells
Thirty-one (31) monitoring and water supply wells be sampled for water
quality. The purpose for this sampling and analysis is to provide information
on existing site conditions at the beginning of the study. These data are
intended to be used in characterizing the nature and extent of contaminants
and evaluating potential remedial actions.

VOC samples will be analyzed using CLP SAS by GC/MS to provide information on
the existing water quality conditions on the site. The requested SAS will
provide lower detection limits than those available using routine CLP
protocols. Lower detection limits are required for this study to adequately
define the extent of groundwater contamination and potential risks associated
with its consumption. See Appendix D for the CLP SAS methodology for VOCs.

In addition, samples will be analyzed by CLP SAS for the following water
quality parameters: (See Appendix D for methodology).

Sodium (dissolved)*
Potassium {dissolved)*
Calcium (dissolved)*
Magnesium (dissolved)*
Alkalinity

Sulfate

Chloride

Nitrate Nitrite-N

TKN

TOC

* filtered through 0.45 micron filter paper prior to preservation.

TOC will be used as a non-specific indicator of organic carbon concentration.
It will be used in conjunction with results of VOCs analyses to indicate the
extent to which organic compounds have been identified and as an indicator of
total carbon that may require treatment. Because low levels are anticipated,
lowest available detection limits are requested. The other parameters listed
above, constitute major expected dissolved groundwater components. These will
to establish spatial differences in groundwater characteristics and as an aid
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in defining flow patterns and the degree of interaction between aquifers. TKN
is used with nitrate-nitrite data as a nonspecific indicator of other than
nitrate-nitrite nitrogen. These forms may include ammonia and organically
combined nitrogen. These data will be used as an indicator of redox status of
the system and as an indicator of total potentially available nitrogen
supplies in the groundwater system.

Field measurements for pH, specific conductance and temperature will also be
made on these samples. Specific conductance will be used with indicator
parameters to check completeness with which ionized species have been
identified. PH will be used to aid interpretation of groundwater chemistry
including speciation and potential solid phases that may be controling
solubility of dissolved species. See Appendices C1 and C3 for methods.
Additional discussion of Subtask 4.2 can be found in the Work Plan.

Subtask 4.3 Soil Gas Survey

Soil gas sampling will be conducted in order to help identify potential source
areas and in an attempt to map the distribution of the plume that may be
present at the water table surface in the immediate area of a potential
source. Results of on-site GC analyses of the soil gas samples will be used
only to guide the selection of well locations. Soil gas sampling will consist
of driving a probe to a depth of approximately 3 ft, purging the sampling
probe and tubes and collecting a sample in a glass gas vial. The sample will
be returned to the on-site GC for analysis. Soil gas sampling will be ’
conducted at 14 locations where TCE and/or PCE is believed to be (or have
been) used. Figure 3 shows the locations of the soil gas sampling. Table 2
is a 1ist of the sites planned to be surveyed. A total of 82 soil gas samples
will be collected for the purpose of evaluation of potential sources. If
contaminated sources are located, additional soil gas samples may be collected
to aid well locations. The samples will be analyzed for VOCs. See Appendix G
for methodology. All field locations will be documented in the field
sampler's logbook. All analytical results will be documented in the GC

operator's logbook.
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ubtas 4 Well Drillin

Eleven monitoring wells at seven locations are planned based on the vertical
and horizontal placement of the pumping wells and the locations of potential
contaminant sources jdentified through present and past industrial practices
in the area. Locations for these wells are shown on Figure 2. The rationale
for these locations is presented in Table 3. Seven other wells will be
located based on the results of the soil gas survey and on-site groundwater
quality sampling and analysis. Therefore, only 11 of the 18 planned wells
have specific locations for this QAPP.

Spiit spoon sampling will be done at the deepest well in each nest on a 5-ft
interval to a depth of 25 ft and a 10-ft interval to the bottom of the hole or
at changes in sofl type. All samples will be logged by the geologist or
geotechnical engineer present at the drilling rig. Each of the deep wells
will be logged using a natural gamma ray logging tool, a Mount Sopris 1000C
unit. The gamma ray log will provide information on the clay content of the
formations penetrated and will be used 1n selecting the vertical position of
the well screen (See Appendix F.)

Efghty-one water quality samples wil) be collected during drilling of wells
1isted in Table 3. Sampling locatfons through both upper and lower aquifers
will be selected to help {dentify the plume distribution prior to setting the
well screen. These samples will be analyzed using an on-site GC (See Appendix
G for methods). The data will be used to help position the well screen of the
well being drilled and locate additional wells. A1l data will be considered
estimated and tentatively identified. An on-site GC 1s used for this
screening analysis because of: 1) the low concentrations expected in portions
of the aquifer, 2) the low reliability of field instruments in uncontrolled
field conditions, 3) the large depth and cost of drilling up to 150 feet)
requires the need for reliable, low detection analyses prior to setting the
well screen., Thirty-eight (38) of the above mentioned samples will be
submitted for laboratory GC/MS analysis by CLP SAS (See Appendix D for
methods). These samples are to be analyzed using methods consistent with the
analyses of groundwater samples collected in Subtask 4.6 and will serve to
confirm results of field GC analysis. The method requested is designed to
provide lower detection 1imits than CLP RAS protocols.
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Subtask 4.5 Surface Water and Sediment Investigation

Eight surface water and eight sediment samples will be collected from a total
of four gravel pits, disposal pits and non-contact effluent discharge points
{n the potential source area(s) to determine 1f TCE and/or PCE have been
released. A surface sediment sample will be collected at each surface water
sample location. The dfstribution of samples between the four locations wiil
be based on results of the industrial site surveys and will be approved by the
MONR project manager.

A1l surface water samples will be analyzed for volatile organic compounds by
CLP SAS. See Appendix D for methodology. Surface waters will be unfiitered.
The intended data use for VOCs results for this project require the detection
1imit (DL) for TCE to be considerably less than the enforcement standard (Safe
Drinking Water Act MCL of 5 ug/L). Yo obtain lower DLs the SAS provided in
Appendix D uses a 25 ml purge vqlume. In addition,—surfacc—water samples will
be analyzed for pH, specific conductance and temperature in the field (See
Appendices C1 to C3). Sediment samples will be analyzed for VOCs CLP RAS.

All the surface water and sediment data are intended to be used in
characterizing the nature and extent of contaminants and evaluation of
potential remedfal actions.

Subtask 4.6 Groundwater Sampling and Aquifer Testing

In addition to the sampling performed {n Subtasks 4.2, 4.3, and 4.4; 18
monitoring wells (installed during Subtask 4.4), 17 pre-existing monitoring
wells, 3 test wells, and 11 production wells will be sampled. Table 4
provides a summary of sampling and analysis. These samples will form the
basis for RI analysis including source identification, nature and extent of
contamination, determination of the mass of contaminants present and the
evaluation of potentfial vemedial action alternatives in the FS.

Groundwater samples will be analyzed for the following water quality
parameters by CLP SAS (see Appendix D for methods descriptions).

WARZYN
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YOCs

Sodium (dissolved)*
Potassium (dissolved)*
Calcium (dissolved)*
Magnesium (dissolved)*
Alkalinity

Sulfate

Chloride
Nitrate-Nitrite-N

TKN

T0C

* filtered through 0.45 micron filter paper, prior to preservation..

Intended use of data is the same as that described for thé initial sampling
round (Subtask 4.2). Field measurements for pH, specific conductance and
temperature will also be made on these samples (See Appendices Cl and C3).

In addition to the above parameters, 10 samples will be selected for analysis
of the HSL semi-volatiles, pesticides, PCBs, metals and cyanide by the CLP RAS
(See compound 1ist in Tables A-1 and A-2). The samples selected for analysis
will represent water quality in potential source areas, downgradient of
potential sources, and upgradient of potential sources. These locations will
be selected based on results of the field analyses (soil gas and water quality
sampling during drilling) and observations during drilling. )

The intended data use for volatile results for this project requires the
detection limit (DL) for TCE to be considerably less than the enforcement
standard (Safe Drinking Water Act MCL of 5 ug/L). To obtafn lower DLs, the
SAS provided in Appendix D uses a 25 ml purge volume.

Hydraulic conductivity tests will be conducted on 20 wells. The wells to be
tested will be determined during and after the drilling program. The tests
will be performed in water table wells by removing a slug of water from the
well and measuring recovery through the use of a pressure transducer and data
logger. The data collected will be used to calculate the hydraulic
conductivity of the aquifer (See Appendix E).

WARZYN
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Subtask 4.7 Groundwater Level Monitoring

At the completion of the well installation program, water levels will be
measured at all on-site wells. Water levels will be measured concurrent with
each groundwater sampling effort. Four additional rounds of water levels will
be collected during the course of the RI to record fluctuations in water
levels. Groundwater levels will be measured to determine vertical and
horizontal groundwater hydraulic gradients at the site. A water level
measurement will be taken using a fiberglass tape measure fitted with a
sounding device.

Subtask 4.8 - location and Elevation Survey

A location and elevation survey of all monitoring and production wells will be
performed by Kumar Malhotra and Associates, Inc. (KMA) during the site
investigation. Elevations will be obtained for the top of well casings to
$0,01 ft, and the ground surface to 0.1 ft at all borings. The location and
elevation survey will note other pertinent site features which may affect
groundwater flow or contaminant distribution, such as surface water bodies and
specific contaminant source areas.

3.4 Project Schedule

A project schedule from the Work Plan is presented in Table 5. The final RI
report 1s scheduled to be completed within 58 weeks after initiation of field
work (dependent on CLP testing time and scope of Phase II) and the FS within
an additional 11 weeks. Project quality assurance audits are scheduled during
both the RI and FS phases.

3.5 Intended Use of Data

Previous investigations at Sturgis Municipal Well Field have indicated
contamination of groundwater. The extent of contamination is, however, not
currently known. The data collected will be used to identify sources of VOC
contamination of the aquifer, characterize the extent of environmental

contamination and assess the importance of any current or potential
contaminant releases on public health, welfare and/or the environment. The
only known route of contaminant migration in the area is via groundwater.

WARZYN
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This route as well as direct and indirect contact with soll, sediment and
surface water will be investigated.

In addition to data collected to characterize contaminant extent, supporting
data needed to evaluate potential containment and treatment alternatives will
be obtained. These data include physical properties of subsoil and the local
aquifer.

Some data collected using direct reading, portable instruments will be used
primarily for health and safety purposes. Soil gas and groundwater data
obtained from the on-site GC will be used only to guide the selection of well
locations. Results from the on-site GC are intended to be used for screening
purposes only.

3.6 Sampling Summary

Table 4 provides a summary of all anticipated sampling that will occur in
conjunction with the RI/FS at Sturgis Municipal Well Field. The table is
compiled by subtasks, matrix type and phase of study in which samples are
collected. The table lists parameters, the number of samples to be collected,
the lab analyzing the samples and the number of QC samples.

4.0 Project Organization and Responsibility

4.1 Overall Responsibility

+ Steven Luzkow - Project Administrator, MDNR

+ Francine Allans - Remedial Project Manager, USEPA Region V

+ Kenneth J. Quinn, Project Manager, Warzyn Engineering Inc.
Dan Hall, Project Administrator, Warzyn Engineering Inc.
RI/FS Reports and technica] memoranda prepared by Warzyn
Engineering Inc.

4,2 Monitoring and Sampling Operations and QC

Principal Engineering Firm - Warzyn Engineering
Drilling - Exploration Technology, Inc.
« Sampling and Monitoring - Supervised by Warzyn Engineering -
Inc. with assistance from C.C. Johnson/Malhotra and Engineers
International
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Surveying - Organized by C.C. Johnson/Malhotra with QC by
Warzyn Engineering Inc.,

Quality Control - Richard Maurer Warzyn Engineering Inc.
(Quality Assurance Officer) or his designate.

4.3 Laboratory Analysis and QC

Contract Laboratory Program (RAS and SAS) Contact-CPMS, CRL,
Region V
- VOCs (SAS and RAS)
- Alkalinity, chloride, sulfate, nitrate-nitrite, TKN, TOC,
calcium, magnesium, sodium and potassium

Field analysis of pH, specific conductivity and on-site GC
screening - Warzyn Engineering - Michael Linskens, Lab
Director )

4.4 Specialized Responsibilities for Laboratory Services

Contract Laboratory Program (CLP)

CLP Routine Analytical Services (RAS)

- Request initiated by Warzyn

Support Services Branch, Office of Emergency and Remedial
Response, U.S. EPA headquarters - overall management of CLP

U.S. EPA EMSL, Las Vegas - Quality Assurance oversight of
C'.P laboratories

Final data review of U.S. EPA Region V Contract Project
Management Section, CRL

Review of tentatively fdentified compounds and assessment of
need for confirmation by Warzyn

CLP Special Analytical Services (SAS)

- Requests initiated by Warzyn

- Requests coordinated though U.S. EPA Region V Environmental
Services Division or U.S. EPA Region V Remedial Response
Branch or U.S. EPA RPM

- Review of SAS specification U.S. EPA Region V QA office and
CRL

- Final data review by U.S. EPA Region V CPMS, CRL.

4.5 Qualfty Assurance

Ozera}l QA Responsibility-Warzyn Quality Assurance Officer

QAOQ

Warzyn and Warzyn subcontracted activities-MDNR, U.S. EPA
Region V

CLP RAS

(1) Support Services branch, OERR, EPA headquarters
(2) EML Las Vegas, EPA

(3) CPMS, CRL

(4) EPA Region V QAO WARZYN
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CLP (SAS)

(1) CPMS, CRL

(2) Region V, QAO

(3) Warzyn

Field Analysis-Warzyn

4.6 Performance and Systems Audits

Field operations - QA officer, Warzyn Engineering
CLP-Support Services Branch, OERR, EPA and EMSL-Las Vegas EPA
- Evidence Audit - MDNR and NEIC, U.S.
EPA

A project organization chart is shown on Figure 6.

5.0 Quality Assurance Objectives

The majority of samples collected during this study will be used to
characterize the nature and extent of contamination at the site. The overall
QA objective of these samples is to develop and implement procedures of field
sampling, chain-of-custody, laboratory analysis and quality control (QC)
reporting that will provide legally defensible results of documentable
quality. These data will be used to identify the nature and extent of
contamination in the aquifer, including the source area(s), evaluate potential
remedial actions and evaluate potential risks to human health and the
environment. Specific procedures to be used for sampliing, chain-of-custody,
calibration, laboratory analysis, reporting, internal quality control, audits,
preventative maintenance and corrective actions are described in other
sections of this QAPP. This section defines the goals for the QC effort
(accuracy, precision, and sensitivity of analyses and completeness,
representativeness and comparability of measurement data) for these
measurements.,

In addition to samples collected to characterize the nature and extent of site
contamination, VOCs data will be collected using a field GC to aid in sampling
location selection for site characterization work. Data will be reported, but
any compounds detected will be considered tentatively identified and
concentrations estimated. Sample documentation will be 1imited to the
information contained in entries to field and laboratory notebooks and sample

container labels. ' WARZYN
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5.1 Level of Quality Control Effort

5.1.a Field Sampling Program

The quality of data from the field sampling program will be evaluated through
the collection of field duplicates, matrix spike/matrix spike duplicates and
field and trip blanks. Duplicate samples will be used to assess the combined
effects of sample collection, handling and analysis on data precision. B8lank
samples will be used to check for procedural contamination or ambient
conditions at the site that may cause contamination. The general level of
effort for all matrices will be-one field duplicate per 10 investigative
samples, one field blank per 10 investigative samples. However, field blanks
will be collected at a frequency of one per collection method per sampling
time. For organics analysis of water samples, additional sample volume will
be collected for matrix spike/matrix spike duplicate analyses at a frequency
of one per 20 investigative samples. One trip blank will be included with
each batch of water samples for volatile analysis.

Accuracy and reproducibility standards for survey activities will be
consistent with those given in the standard survey reference, Classification
Standards of Accuracy and General Specifications of Geodetic Control Surveys.
A1l horfzontal locations will be obtained to an accuracy of 20.1 foot.
Vertical elevations will have an accuracy of :0.1 foot for the ground surface
and 20.01 foot for well casings.

5.1.b Laboratory Analysis

Surface water, sediment and the majority of groundwater samples collected will
be analyzed using the USEPA Contract taboratory Program (CLP). The level of
laboratory QC effort for CLP Special Analytical Services (SAS) Analyses is
described in the individual SAS Requests, attached in Appendix D. The QC
goals of CLP RAS are established under guidelines stated in Invitation for Bid
(IFB) documents WA-85-J664/J680 for organics and WA-85-J838/J839 for
inorganics.

WARZYN
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5.1.¢ _Field Measurement of pH, and Specific Conductance and VOCs by Field GC
Level of QA effort for field measurement of pH will consist of precalibration

using two buffer solutions and calibration verification at regular intervals

(at least every ten samples).

Level of QA effort for specific conductance measurements will consist of
initial and continuing (at least every ten samples) calibration verification
using a standard solution of known conductivity.

Level of QA effort for the field GC will consist of initial calibration and
continuing calibration verification afer every 10 samples. Maintenance and

procedures of operation are described in Appendix G.

5.2 Accuracy, Precision and Sensitivity Analyses

Ten groundwater samples will be analyzed for EPA hazardous substances list
(HSL) organics and inorganics (Tables A-1 and A-2) using the Contract
Laboratory Program (CLP RAS). Eight sediment samples will be analyzed for
VOCs only by CLP RAS. The QA objectives of analysis with respect to accuracy,
precision and sensitivity are to achieve acceptable data based on specified
performance criteria. Accuracy.and precision requirements and method
detection limits for CLP RAS protocol analysis are described in IFB's WA-
85-J664/J680 for organics and WA-85-J838-J839 for inorganics. The remainder
of the groundwater and surface water samples will be analyzed by CLP SAS.
Accuracy and precision criteria and required detection limits for CLP SAS
proposed analyses are listed with method descriptions in Appendix D.

Accuracy of field measured pH will be judged from agreement of instrument
readings with standard buffer solutions. Agreement with standards will be
within £0.05 pH units and field measurements will be made to 0.01 unit.
Measurement precision will be estimated by periodically (1 per 10 samples)
making duplicate readings, which are expected to agree within 10 RPD. If the
instrument fails to calibrate or meet performance criteria, it will be
replaced.
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Accuracy of the conductivity meter will be enhanced by initial and periodic
calibration verification with a check standard solution. Precision will be
estimated by making duplicate readings at a frequency of 1 per 10 samples.
Agreement with the check standard will be within 5% or the instrument will be
replaced.

Accuracy of the field GC will be assured by initial calibration and continuing
calibration verification with a check standard. Precision will be estimated
through analysis of duplicate samples. Specific performance criteria are
listed with the method description in Appendix G.

5.3 Completeness, Representativeness and Comparability

It is anticipated that at least 95% of analyses will provide results meeting
acceptance criteria. Sampling methods and locations are designed to provide
results representative of the matrix at the sampling point. Analytical

methods used will provide comparable data which will supplement prior data
collected at the site.

5.4 Field Measurements Not Involving Sample Collection

Measurement data will be generated in many field activities that are
incidental to collecting samples for analytical testing or unrelated to
sampling. These activities include, but are not l1imited to, the following:

Documenting time and weather conditions,

Semi-quantitative total organic vapor screening of soil and
water samples using a photofonization detector (e.g. HNu or
equivalent) or a flame fonization detector (e.g. OVA)

Determining depths in a borehole or well

Natural gamma ray logging {Mount Sopris 1000C)

Verifying well development and pre-sampling purge volumes

The general QC objective for such measurement data is to obtain reproducible
and comparable measurements to a degree of accuracy consistent with the
intended use of data through the documented use of standardized procedures.

WARZYN
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Screening of soil and water samples and monitoring for health and safety
purposes using photo-or flame-ionization detectors will be performed in
accordance with manufactures instructions (see Appendices C-5, C-6 and C-7).
Each will be calibrated prior to use. If instruments fail to calibrate, they
will be replaced.

Depths will be determined by using a steel sounding device attached to a tape
measure. Level of QA effect for these measurements will be limited to taking
multiple readings at individual site locations.

Gamma ray logs will be made in accordance with manufacturers instructions.
Level of QA effort will be limited to calibration prior to each logging to
assess data comparability among boring locations.

Purge volumes will be estimated to the nearest gallon by collecting purge
water in five gallon buckets.

6.0 Sampling Procedures

Procedures to sample soil, sediment, surface water and groundwater at the
Sturgis Municipal Well field site are described in the Sampling Plan

(Appendix B). Containers, preservatives, holding times, transport and storage
methods are summarized in Table 6. Additional sample volumes (3X) will be
taken for matrix spike/matrix spike duplicate analysis at a frequency of 1 per
20 samples.

7.0 Sample and Document Custody Procedures

7.1 Field Documentation

Chain of custody protocol used will follow guidelines detailed in NEIC
Policies and Procedures, (EPA-330/9-78-001R, May 1978, Revised May 1986).
This will include use of chain-of-custudy forms, custody seals, sample tags,
organic and inorganics traffic reports, and field notebooks for sample
documentation. The latter will include sampling time, location, tag numbers,
samplers, pertinent PID readings, weather conditions and any field
modifications of sampling strategy.

WARZYN
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For field GC analyses, sample documentation will be limited to container
labels and documentation in samplers and analysts notebooks. This
documentation will include the transfer by the sampler and receipt by the
analyst, respectively.

7.2 Laboratory Chain of Custody

All laboratory analyses will be performed by either CLP RAS or CLP SAS. Under
this program, performing laboratories are reqdired to have written and
approved standard operating procedures detailing in-house sample
documentation. Requirements include, at a minimum, sample tags, custody
records, analysts logbook pages, bench sheets, chromatographic charts,
computer printouts, raw data summaries, instrument Togbook pages,

correspondence and a document inventory.

7.3 Final Evidence File

A1l original data generated through the CLP will be retained by the EPA.
Copies of CLP data and all original field data will be transferred to the
MDNR. The MDNR will maintain and provide a custodian for the final evidence
file. Upon completion of the project, MDNR will audit the evidence file to
assure completeness.

8.0 Calibration Procedures, Frequency and Preventative Maintenance for Field
Instruments

A1l instruments will be inspected and calibrated at Warzyn‘'s analytical
laboratory prior to being taken to the field. Calibration and maintenance of
pH and specific conductance meters are detailed in Appendices C-1 through C-4.
In the field, the pH meter will be calibrated using the two-buffer
standardization method prior to use and recalibrated to pH 7 buffer every
fifth sampie. The conductivity meter will be tested daily using a check
standard. If readings vary more than 5% from expected values the unit will be
replaced.

The Field GC will be inspected and calibrated in the field pilot study.
Calibration and maintenance of the field GC are discussed in Appendix G.

WARZYN
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Calibration of survey instruments used for health and safety purposes will
follow procedures recommended by the manufacturer (Appendices C-5 through C-
7). The HNu and TIP will be calibrated at the beginning of each work day
using standard calibration gas (isobutylane) supplied by HNu. The OVA will be
calibrated once per month using methane as specified by the manufacturer,
unless conditions warrant more frequent calibration. These conditions might
include extensive use of instruments, particularly rough treatment or
alteration of initial calibrations conditions.

9.0 Analytical Services

9.1 CLP RAS

A. Analytical and Calibration Procedures

Sediment samples collected during this project will be analyzed for HSL
volatiles using CLP RAS (See Table A-1). Selected groundwater samples will be
analyzed for the complete CLP HSL target compound list (Tables A-1 and A-2).
A1l analyses will conform to the guidelines in the User's Guide to the U.S.
EPA Contract Laboratory Program and to those specified in IFB's WA-85-
J664/J680 or organics and WA-85-J838/J839 for {norganics. The analytical
results for organics and fnorganics in soil and sediment samples should be -
reported on dry-weight basis.

B. Internal Quality Control

Internal Quality Control procedures for sediments will follow the guidelines
in the CLP and specified 1n IFB's WA-85-J664/J680 for organics and
WA-85-J838/J839 for inorganics. Field and trip blanks and duplicates will be
collected to check for any sample contamination resulting from field sampling
equipment and to check data precision, respectively.

C. Performance and Systems Audit
Performance and systems audits for CLP, are the responsibility of the Support
Services Branch, OERR, EPA and of EMSL-Las Vegas, EPA.

WARZYN
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D. Data Assessment/Validation

The assessment/validation is the responsibility of CPMS and the CRL QC
coordinator. The fraction of analysis results meeting specified QC-criteria
(data completeness) will be checked by Warzyn and the SMO. Where test data
have been reduced, the method of reduction will be described.

Data validation will be performed using guidelines developed in Technical
Dirvective Document No. HQ-8410-01, Laboratory Data Validation, Functional
Guildelines for Evaluating Organics Analyses, May, 1985, for organics analyses
and those developed in Laboratory Data Validation, Functional Guidelines for
Evaluating Inorganics Analyses, November, 1985, for inorganics.

E. Accuracy and Precision Definitions
Accuracy and precision definitions for analyses performed by CLP, RAS, are
listed in IFB No.'s WA-85-J664/J680 and WA-85-J838/J839.

F. Corrective Action

If Quality Control Audits result in the detection of unacceptable conditions
or data, the CPMS will be responsible for developing and initfating corrective
action. The QAM will be notified 1f non-conformance is a program significance
or requires special expertise not normally available to the project team.
Corrective action may include:

« Re-analyzing the samples, if holding time criteria permits,
- Resampling and analyzing,
- Evaluating and amending sampling and analytical procedures,
and/or
Accepting data, acknowledging the level of uncertainty.

9.2 CLP SAS

A. Analytical and Calibration Procedures

Analytical procedures for samples analyzed by SAS are specified in SAS-
Regional Request Forms (Appendix D). Any calibration of instruments will
follow procedures specified in analysis methods cited, except where noted on
SAS requests.

WARZYN
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8. Internal Quality Control

Quality control requirements for each of the SAS analyses are specified in
Appendix D. Field Blanks and duplicates will be collected and submitted for
analysis to determine if any sample contamination is due to field sampling
equipment and to check data precision, respectively.

C. Performance and Systems Audits
Systems audits and required performance limits are specified for each CLP, SAS
analysis in Appendix D.

D. Data Assessment/Validation

The assessment/validation of data accuracy and precision is the responsibility
of CPMS and CRL QC coordinator. The fraction of analyses results meeting
specified QC-critéria (data completeness) will be checked by Warzyn and the
SMO. Where test data have been reduced, the method of reduction will be
described. Performance criteria for data validation are listed with methods
descriptions in Appendix D.

E. Accuracy and Precision Definitions
Accuracy and precision definitions are specified for each CLP, SAS analysis in
Appendix D.

F. Corrective Actions

If quality control audits detect unacceptable conditions or data, samples
should be re-analyzed if holding time criteria permit. The Program
Coordinator (Charles Elly or Jay Thakker) of the Contract Project Management
Section will be contacted by the performing laboratory if requirements are not
met upon reanalysis of samples.

10.0 Quality Assurance Reports

No separate QA report for this project is planned. The final RI report and FS
report will contain separate sections that summarize quality of data collected
during the project.

[sss-600-50]
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TABLE 1

HISTORICAL VOC CONCENTRATIONS (ug/1)
CITY WATER SuPPLY
STURGIS, MICHIGAN

City Hal1* Chicago Rd*
City City
Kirsch Jackson Layne Oaklawn Lakeview Supply Supply

Locatfion PW-3 PW-1 PM-2 PW-5 PW-4 Location Location
Date

10-June-82 {0-0-0 |(7-26-0 -|10-29-0 - 10-0-0
29-June-82 0-74-0 0-11-0

20-Aug-82 |0-0-0 |0-4-0 0-43-0 0-3-0 1-38-0
30-Sept-82 0-103-1 0-28-0

11-Jan-83 9-2-0

31-May-83 3-152-3 |11-0-0

9-Dec-83 0-0-0

4-April-84 0-0-0
6-Apri1-84 0-0-0
15-Jan-85 |0-4-0 0-0-0

29-Jan-85 (0-3-0

11-July-85 |0-6-0 0-0-0 }0-0-0

13-May-86 |0-6-0

* these samples were taken from the municipal water supply system,

- the concentrations (ug/1) are 1n the following order: total trihalomethanes
TCE-PCE

[jap-600-71a]



Location No.

1

10

11

TABLE 2

Proposed Soil Gas Sampling Sites

Sturgis Well Field RI/FS

Name/Type of Business

Sturgis Tool and Die, Inc.
817 Broadus; 313 Susan Ct.
(Metal Fabrication)

Kirsch Company
309 Prospect, 400 E. Hatch
(Metal Fabrication)

Diamond Gear and Engineering
203 Ulm Street
(Metal Fabrication)

Losinski Mold-Tool and Die
925 Clay Street
(Metal Fabrication)

Sturgis Foundry Corporation
800 and 100 W. West St.
(Foundry)

Disposal Area Behind
Parma Tube Corporation
1008 W. Progress St.
(Metal Fabrication)

Wade Electrical Products Company

211 Jacob St.
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Total Number
of Samples

2

15

15

(Electrical Parts, Solvent Distribution)

City Park West Power Plant

(Possible former disposal site)

200 Blk. W. Chicago Road

Transogram-Midwest, Inc.
501 Jacob Street

(Plastics and Metal Fabrication)

J&W Products, Inc.
807 W. West Street
(Metal Fabrication)

Sturgis Electric Motor Service

703 N. Centerville Road
(Motor repairs, metalizing)

1



Table 2 (continued)

Location No. Name/Type of Business
12 United Paper Company

1 United Drive
(Paper Products)

13 _ Bandholtz Paint Mfg. Co.
121 N. Nottawa St.
106 Pleasant Avenue
(Paints and Solvents)

—~ 14 Area of McKee and Centerville Rd
Numerous Metal Fabrications

Total Number of Samples

K [sss-600-49b]
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Total Number
of Samples

5

10

82
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TABLE 3
Proposed Well Locations and Their Rationale
Sturgis Well Field RI/FS
Well No.l Total Drilling'(f§), Rationale
W-1S, D* 200 To examine water quality on the

former site of a potential TCE user.

W-25, D 200 To characterize groundwater flow and
water quality to the east of the
contaminated power plant (Jackson and
Layne) wells in the vicinity of a
potential source area.

W-3S 50 With TW-83A, will examine groundwater
flow parameters at a location between _
industrial pumping wells (R-wells)
and the power plant wells.

W-4S 50 To augment an existing monitoring well
installed by Gove Associates, Inc.
W-4S will monitor groundwater flow in
the upper aquifer.

W-50 150 To augment an existing monitoring well
installed by Gove Associates, Inc.,

W-5D0 will monitor groundwater flow and
. water quality in the lower aquifer.

W-6S, D 200 : To characterize general water quality
and vertical hydraulic gradients to
the northeast of contaminated municipal
Well PW-3.



Revision No. 1
Date: 8/04/87

page 5 of 10
TABLE 3
(Continued)
W-75, D 200 To examine water quality and ground-

water flow to the west of a series of
contaminated industrial water supply
wells in an industrial park with several
potential source areas.

Total with
Planned Locations 1050

Discretionary
W-8S,D 200
W-9s,D 200
W-10s,D 200
W-11D _150
Total

Discretionary 1800

1. Nested wells designated as

S - Shallow well in the upper aquifer - 50 feet deep
D - Deep well in the lower aquifer - 150 feet deep

2. Total discretionary drilling footage is based on unit costs for drilling

and well placement specified. Actual number and depth of wells implemented
in the field may be different.

(emj-37-2]



1)
Matrix

Groundwater exist-

ing wells, Sub-
task 4.2, Phase I

Groundwater new

and existing wells

Subtask 4.6
Round One

Surface Water
Subtask 4.5
Phase 1

Sediment
Subtask 4.5
Phase I

Soil Gas
Subtask 4.3
Phase 1

Groundwater
during drilling
Subtask 4.4
Phase 1

Groundwater new
and existing
wells, Subtask
4.6, Round Two

th

2)
Field
Parameters

pH specific con-
ductivity, temp-
erature

pH specific con-
ductivity, temp-
erature

pH, specific con-
ductivity temp-
erature

On-site GC
VOC-screen

On-site GC
VOC-screen

pH, specific con-
ductivity, temp-
erature

3)
Lab

CLP SAS
CLP SAS

CLP SAS
CLP SAS

CLP RAS

CLP SAS

CLP RAS

Field GC

Field GC
CLP SAS

CLP SAS
CLP SAS

SAS requests.

TABLE 4

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM
STURGIS MUNICIPAL WELL FIELD

Number of
Samples

23
23

49
49

10

82

81
38

49
49

Duplicates

3
k}

5
Fiend(?)  trip(?) Hatrix)
Blanks Blanks MS/MSD  Total
3 2 35
3 4.2 29
5 3 65
5 o 59
1 1 1 14
1 1 2 13
1 1 2 13
* [ 82"‘
8" 97
4 3 2 49
5 3 65
5 - 59

6)
Test
Parameters

vOC

Akal., Sulfate
Chlor*de. Nitrate
+ Nitrite, TKN,
TOC, Ca, Mg

voC

Akal. Sulfate
Chlor*de, Nitrate

& Nitrite, TKN, TOC

Ca, Mg

VOCs consistent with CLP
RAS protocols

BNA extractables consistent
with CLP RAS protocols

Pesticides/PCBs consistent
with CLP RAS protocols

Metals consistent with CLP RAS
protocols filtered sampies

Cyanide consistent with
CLP RAS protocols

voC
voC
voC
5D
vOC S as
Vo o
O~
=)
Akal., Sulfate, °% ._‘

Ch]orlde, Nitrate &
Nitrite, TKN, TOC,
Ca, Mg

. Duplicates, blanks and spikes will be analyzed on a per day basis for on-site GC analyses as outined in Appendix 6.
As outlined in Appendix



1)
2)

3)
4)

5)

6)
7)

Revision No.
Date: 8/04/87
Page 7 of 10
SUMMARY OF SAMPLING
(cont.)
A1l samples are to be considered low concentration

Field parameters run by Warzyn sampling personnel
All samples for metal analysis will be filtered prior to preservation.

Contract Laboratory Program, RAS, SAS

Triple of normal volume will be collected for matrix spike/matrix
spike duplicate analysis

Matrix totals include extra samples required for matrix spike/
matrix spike duplicate analyses for organics. :

See Appendix D for requested analysis methods.

Field and trip blank numbers are estimated. Actual numbers may vary based
on field conditions.

12686.00
SGW/sss
[sss-600-49d]

1
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TABLE 6

SAMPLE QUANTITIES, BOTTLES, PRESERVATIVES AND PACKAGING

FOR SOIL, SEDIMENT AND WATER SAMLES FROM STURGIS MUNICIPAL WELL FIELD

Analysis Bottles and Jars

WATER AND LIQUIDS

Routine Analytical Services {(RAS)
Low Concentration {Urganfcs)

Two 80 o2.
amber bottles
(teflon-1ined caps)

One 120-m1 volatile
organic anmalysis

Acid Extractables, base/neutral
extractables, pesitfctdes/PCBs

Yolatiles

Low Concentration (Inorganics)

One 1-11ter high
density polyeth-
ylene bottle

Metals

One 1-1{iter high
densitg polyeth-
ylene bottle

Cyanide

Preservation

Holding time

Volume of Samples

Shipping

Iced to 4°C

Iced to 4°C

Fiiter through
0.45 um f{lter
HNO3 to pH {2
Iced to 4°C

6N to pH D12
NaOH,
Iced to 4°C

5 days unt{)
extraction

7 days

6 months

14 days

Fi11 bottle to
neck

F111 completely
no headspace

F111 to shoulder
of bottle

F111 to shoulder
of bottle

Federal Express
Priority 1

Federal Express
Priority 1

Federal Express
Priority I

Federal Express
Priority 1

Normal Packaging

No. 1 foam liner
or vermiculite

No. 1 foam ltner
or vermiculite

No. 2 foam liner
or vermiculite

No. 2 foam liner
or vermiculate

01 jo o abey
L8/%0/8 :33eQ
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Analysis

Specfal Analytical Services (SAS)

Water

Low Concentration [Organics)

Volatiles

Low Concentration (Inorganics)

TKN, TOC, Nitrate + Nitrite-N

Sulfate, Chlorides, Alkalinity

Metals

SOILS AND SOLIDS
Routine Analytical Services (RAS)

Bottles and Jars

One 120-ml volatile
organic analysis
(VOA vials)

One 1-Titer high
density polyethylene
bottle

One 1-11ter high
density polyethylene

One 1-1{ter high
density ployethylene

Low or Med Concentration [Urganics)

Volatiles

[sss-600-49f)

Two 120-m1 VOA vials

Delivered daily

Federal Express

Federal Express

TABLE 6
(cont.)
Preservation Holding time Volume of Samples Shipping
Iced to 4°C 7 days Fi11 completely
no headspace to performing
laboratory
1:1 28 days Fi11 to shoulder
H2804 to pH <2 of bottle Priority I
Iced to 4°C
Iced to 4°C 28 days (14 F111 to shoulder
days for of bottle Priority I
alkalinity)

Filtered through 6 months

0.45 um filter,
1:1 HNO3 to

pH {2

Iced to 4°C

Iced to 4°C

7 days

Fi11 to shoulder
of bottle

F111 completely
no headspace

Oeliver dafly
to performing
Laboratory i

Federal Express
Priority I (Med
w/attached ship-
per's certificate
for restricted
articles)

Normal Packaging

No. 1 foam liner
or vermiculite

Vermiculite

No. 2 foam liner
or vermiculite

Vermiculite

Vermiculite
{Med in cans/
vermicul{te)

01 30 o1 abeq
:a3eqQ
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SYMBOLS.
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APPENDIX A

EPA HSL - RAS
ORGANIC AND INORGANICS



TABLE A-1

CLP TARGET COMPOUND LIST AND .
CONTRACT REQUIRED DETECTION LIMITS (CRDL)

Detection Limits(1)

OVAO~ND DN HWN =
L] . L] - . . - . .

Low Soi}
Low Water(2) Sediment (3)
Volatiles CAS Number _ug/1 uq/kg
Chloromethane 74-87-3 10 10
Bromomethane 74-83-9 10 10
Yinyl Chloride 75-01-4 10 10
Chloroethane 75-00-3 10 10
Methylene Chloride 75-09-2 5 5
Acetone 67-64-1 10 10
Carbon Disulfide 75-15-0 5 5
1,1-Dichloroethene 75-35-4 5 5
1,1-Dichloroethane 75-35-3 5 5
trans-1,2-Dichloroethene 156-60-5 5 5
Chloroform 67-66-3 5 5
1,2-Dichloroethane 107-06-2 5 5
2-Butanone 78-93-3 10 10
1,1,1-Trichloroethane 71-55-6 5 5
Carbon Tetrachloride 56-23-5 5 5
Vinyl Acetate 108-05-4 10 10
Bromodichloromethane 75-27-4 5 5
1,1,2,2-Tetrachloroethane 79-34-5 5 5
1,2-Bichloropropane 78-87-5 5 5
trans-1,3-Dichloropropene 10061-02-6 5 5
Trichloroethene 79-01-6 5 5
Dibromoclaramethane 124-48-1 5 5
1,1,2-Trichloroethane 79-00-5 5 5
Benzene 71-43-2 5 5
cis-1,3-Dichloropropene 10061-01-5 5 5
2-Chloroethyl Vinyl Ether 110-75-8 10 10
Bromoform 75-25-2 5 5
2-Hexanone 591-78-6 10 10
4-Methyl-2-pentanone 108-10-1 10 10
Tetrachloroethene 127-18-4 5 5
Toluene 108-88-3 5 5
Chlorobenzene 108-90-7 5 5
Ethyl Benzene 100-41-4 5 5
Styrene 100-41-4 5 5
Total Xylenes 100-42-5 5 5



Table A-1, continued
Detection Limits(1)

Low Soi
Low water(4)5ed1ment15)
Semi-VolatilesCAS Number ug/1 ug/kq
Phenol 108-95-2 10 330
bis(2-Chloroethyl)ether 111-44-4 10 330
2-Chlorophenol 95-57-8 10 330
1,3-Dichlorobenzene 541-73-1 10 330
1,4-Dichlorobenzene 106-46-7 10 330
Benzyl Alcohol 100-51-6 10 330
1,2-Dichlorobenzene 95-50-1 10 330
2-Methyiphenol 95-48-7 10 330
bis(2-Chloroisopropyl)ether 39638-32-9 10 330
4-Methylphenol 106-44-5 10 330
N-Nitroso-Dipropylamine 621-64-7 10 330
Hexachloroethane 67-72-1 10 330
Nitrobenzene 98-95-3 10 330
Isophorone 78-59-1 10 330
2-Nitrophenol 88-75-5 10 330
2,4-Dimethylphenol 105-67-9 10 330
Benzoic Acid 65-85-0 50 1600
bis(2-Chloroethoxy)methane 111-91-1 10 330
2,4-Dichlorophenol 120-83-2 10 330
1,2,4-Trichlorobenzene 120-82-1 10 330
Naphthalene 91-20-3 10 330
4-Chloroaniline 106-47-8 10 330
Hexachlorobutadiene 87-68-3 10 330
4-Chloro-3-methyiphenol 59-50-7 10 330
(para-chloro-meta-cresol)
2-Methylnaphthalene 91-57-6 10 330
Hexachlorocyclopentadiene 77-47-4 10 330
2,4,6-Trichliorophenol 88-06-2 10 330
2,4,5-Trichlorophenol 95-95-4 50 1600
2-Chloronaphthalene 91-58-7 10 330
2-Nitroaniline 88-74-4 50 1600
Dimethyl Phthalate 131-11-3 10 330
Acenaphthylene 208-96-8 10 330
3-Nitroaniline 99-09-2 50 1600
Acenaphthene 83-32-9 10 330
2,4-Dinitrophenol 51-28-5 50 1600
4-Nitrophenol 100-02-7 50 1600
Dibenzofuran 132-64-9 10 330
2,4-0Oinitrotoluene 121-14-2 10 330
2,6-Dinftrotoluene 606-20-2 10 330
Diethylphthalate 84-66-2 10 330



Table A-1, continued

Semi-Volati{lesCAS Number

4-Chlorophenyl Phenyl ether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine

4-Bromophenyl Phenyl ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

ANTHRACENE

Di-n-butylphthalate
Fluoranthene

Pyrene

Butyl Benzyl Phthalate
3,3'-Dichlorobenzidine

Benzo(a)anthracene
bis(2-ethylhexyl)phthalate
Chrysene

Di-n-octyl Phthalate
Benzo(b) fluoranthene

Benzoék)f]uoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,1)perylene

Detection Limits (1)

Low Soi

Low Water(#)sediment(5)
ug/1 ug/kq

7005-72-3 10 330
86-73-7 10 330
100-01-6 50 1600
534-52-1 50 1600
86-30-6 10 330
101-55-3 10 330
118-74-1 10 330
87-86-5 50 1600
85-01-8 10 330
120-12-7 10 330
84-74-2 10 330
206-44-0 10 330
129-00-0 10 330
85-68-7 10 330
91-94-1 20 €60
56-55-3 10 330
117-81-7 10 330
218-01-9 10 330
117-84-0 10 330
205-99-2 10 330
207-08-9 10 330
50-32-8 10 330
193-39-5 10 330
53-70-3 19 330
191-24-2 10 330



101.
102.
103.
104.
105.

106.
107.
108.
109.
110.

111.
112.
113.
114.
115.

116.
117.
118.
119.
120.

121.
122.
123.
124.
125.
126.

Pesticides
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (L1indane)
Heptachlor

Aldrin

Heptachlor Epoxide
Endosulfan I
Dieldrin

4,4'-DDE

Endrin

Endosulfan II
4,4-DDD

Endosulfan Sulfate
4,4'-pDT

Endrin Ketone
Methoxychlor
Chlordane
Toxaphene
AROCLOR-1016

AROCLOR-1221
AROCLOR-1232
AROCLOR-~1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

Table A-1, continued

Detection Limits(1)

Low So1}
Low Water(6) Sediment (7)
CAS Number ug/1 ug/kq
319-84-6 0.05 8.0
319-85-7 0.05 8.0
319-86-8 0.05 8.0
58-89-9 0.05 8.0
76-44-8 0.05 8.0
309-00-2 0.05 8.0
1024-57-3 0.05 8.0
959-98-8 0.05 8.0
60-57-1 0.10 16.0
75-55-9 0.10 16.0
72-20-8 0.10 16.0
33213-65-9 0.10 16.0
72-54-8 0.10 16.0
1031-07-8 0.10 16.0
50-29-3 0.10 16.0
53494-70-5 0.10 16.0
72-43-5 0.5 80.0
57-74-9 0.5 80.0
8001-35-2 1.0 160.0
12674-11-2 0.5 80.0
11104-28-2 0.5 80.0
11141-16-5 0.5 80.0
53469-21-9 0.5 80.0
12672-29-6 0.5 80.0
11097-69-1 1.0 160.0
11096-82-5 1.0 160.0




Table A-1, continued

NOTES

(1)

(2)

(3)
(4)
(5)
(6)

(7)

Detection 1imits 1i{sted for soil/sediment are based on net weight. The
detection 1imits calculated by the laboratory for sofl/sediments will be
on dry weight basis and will be higher.

Medium Water Contract Required Detection Limits (CRDL) for Volatile
Hazardous Substances List (HSL) Compounds are 100 times the individual
Low Water DL.

Medium Soil/Sediment CROL for Volatile HSL Compunds are 100 times the
individual Low Water CRDL.

Medium Water CRDL for Semi-Volatile HSL Compounds are 100 times the
individual Low Water CRDL.

Meidum Soil/Sediment CRDL for Semi-Volatile HSL Compunds are 60 times the
individual Low Soil/Sediment CRDL.

Medium Water CRDL for Pesticide HSL Compounds are 100 times the
individual Low Water CRDL.

Medium Soil/Sediment CRDL for Pesticide HSL Compunds are 15 times the
individual Low Soil/Sediment CRDL.

Specific detection 1imits are highly matrix dependent. The detection
1imit listed herein are provided for guidance and may not always be
achievable,

[sss-600-48a]



TABLE A-2

ELEMENTS DETERMINED BY
INDUCTIVELY COUPLED PLASMA EMISSION
OR ATOMIC ABSORPTION SPECTROSCOPY

Required
Detection Level(1)(2)

Metal ug/1
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenfum 5
Silver 10
Sodium 5000
Thaliium 10
Vanadium 50
Zinc 20
Other
Cyanide 10

NOTES

(1) Any analytical method specified in Exhibit D of IFB WA 84-J091/J092 may
be uttlized as long as the documented instrument or method detection
1imits meet the CRDL requirements. Higher detection levels may only be
used in the following circumstances.

If the sample concentration exceeds two times the detection 1imit of
the instrument or method in use, the value may be reported even
though the instrument or method detection 1imit may not equal the
CROL.

[sss-600-48b]



A




APPENDIX B
SAMPLING PLAN



SAMPLING PLAN
THE STURGIS WELL FIELD RI/FS
12686

I. OBJECTIVE

This sampling plan details the procedures and practices to be used in
obtaining groundwater, surface water, sediment and soil gas samples for

Phase I of the Sturgis Well Field RI/FS. Groundwater sampling is further
subdivided into sampling and analysis during drilling as a screening tool, and
sampling as a water quality monitoring process. Approximately 81 water
samples will be analyzed by field GC while drilling, 23 wells will be sampled
and analyzed to establish existing site conditions, and 49 wells will be
sampled and analyzed per sampling round of water quality monitoring subsequent
to monitoring well installation. Eight surface water and eight sediment
samples, both from potential surface effluent discharge pointﬁ, will be
collected and analyzed. Finally, approximately 82 soil gas samples will be
collected and analyzed during source investigation/characterization
activities.

II. SAMPLING LOCATIONS AND NUMBER OF SAMPLES

A. Sampling Locations

Groundwater, surface water, sediment and soil gas samples will be collected at
various locations in the City of Sturgis. Specific locations and numbers of
samples to be obtained follow. A summary of sample numbers and required
numbers of quality control samples 1s given in Task 4 of the QAPP.

B. Well Drilling

Eighty one (81) groundwater samples will be collected during drilling and
analyzed for VOCs using a field GC. Results will be used to aid in the
selection of well screen intervals. Thirty eight (38) of the above samples
will be analyzed for VOCs by CLP SAS to provide confirmation data.




Revision No. 1

Date: 8/04/87

Page 2 of 14
C. Groundwater Samples
Groundwater monitoring will consist of an initial round of sampling at
selected existing monitoring wells (10 total), at two (2) test wells, and at
eleven (11) production wells. Samples will be analyzed for VOCs and selected
indicator parameters. To obtain lower detection 1imits than those available
by CLP protocols, VOCs will be analyzed by CLP SAS using a requested analysis
method.

Groundwater samples will also be collected during two rounds of groundwater
quality monitoring from the following locations: o '

11 municipal and industrial water supply wells;

- 20 monitoring and test wells which were installed during
previous TCE and water supply investigations;

+ 18 wells installed by Warzyn Engineering Inc. during the Phase
I investigative effort.

These samples will be anallyzed for VOCs by CLP SAS and for selected
indicator parameters.

D. Surface Water and Sediment Samples
Eight surface water and sediment samples will be collected from the following
effluent discharge and disposal pits:

The Kirsch Company effluent discharge;
- The Sturgls Foundry seepage lagoon;

+ The gravel pit along the south side of the Ross Laboratory
building;

+ A disposal pit located north of Sturgis Foundry and south of
Parma Tube Corporation;
A distribution of samples between the four locations will be based on results
of the industrial site surveys and will be approved by the MDNR project
manager.
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E. Soil Gas Sampling

Up to 82 gas samples will be collected from 14 locations where TCE has or may
have been used. The soil gas survey will help to identify and characterize
possible source areas. Figure 3 of the QAPP shows the locations of the soil
gas test points. Sample blanks, duplicates and matrix spikes will also be
collected (see Table 4).

II1. SAMPLE DESIGNATION

A sample numbering system will be used to identify each sample, duplicate and
blank. Each sample identifier will include the project identifier code,
sample type and location code, and a sampling event code. The team leader
will maintain a log book containing the sample identification 1istings.

A. Project Identifier Code

A 2-letter designation will be implemented to identify the sampling site. The
project identifier will include *"S* for the Sturgis Well Field project
following by "M" for Michigan Department of Natural Resources lead project.

B. Sample Type and lLocation Code

Each sample collected will be identified by a 1- or 2-digit code corresponding
to the sample type. The location code, as shown on Figures 1 and 2 will
follow the sample type code. The sample type codes are:

GW or MW - groundwater sample

S - selected soll boring sample
W - surface water sample

SD - sediment sample

SG - soil gas sample
SB - sample blank
BB - bottle blank

A11 sample Tocation and well numbers will be modified from Figures 1 and 2 to
be numbered 01, 02, 03 ... 09, 10, 11, ... etc.
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Water quality samples collected during drilling will have an additional
numerical code numbered consecutively from the surface.

C. Sampling Event Code

A1l samples except soils obtained during drilling will have a numeric
identifier to signify the sampling event. Duplicate samples will be
identified with a "D".

D. Examples of Sample Numbers

Examples of sample number codes are as follows:

SM-GW07-01 = Sturgis, monftoring well groundwater sample from
GW7, sampling period 1;

SM-MW05-02 = Sturgis, groundwater sample No. 2, collected during
drilling Well MW5, Period 1.

SM-W02-D2 = Sturgis, surface water location 2, duplicate, sample

period 2;

SM-SB10-01 = Sturgis, sample blank number 10, sampling period 1;
SM-SG05-01 = Sturgis, soil gas sample from location 05, sample
period 1.

IV. GENERAL SAMPLING EQUIPMENT AND PROCEDURES

A. GROUNDWATER QUALITY SAMPLING (SUBTASKS 4.2, 4.6 AND TASK 5)

1. Objective

The objective of this activity is to collect groundwater quality samples
representative of the screened interval of the well.

2. Personnel and Responsibilities

Sampling teams - Two teams of two people each will be responsible for purging

wells, collecting water quality samples, providing site safety during
sampling, decontamination of equipment and proper disposal of all purged
water.

1
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Chain-of-Custody Technician - This person will be responsible for all chain-
of-custody records, preparing all sample botties for the sampling teams,
packaging and shipping samples with assistance from the sampling team members.
This person will also assist the analytical technician in sample filtering,

preserving and pH and conductivity measurements particularly in Subtask 4.2.

Analytical Technician - This person will be responsible for conducting the on-
site volatile organic analyses (Subtask 4.2 only), filtering, preserving,
conducting the pH and conductivity measurements and assisting in sample
preparation particularly in Tasks 4.6 and 5. '

3. Methods - Monitoring Wells
Water Levels - A water level will be obtained using a weighted tape and

sounding device or an electric water level meter, measuring to the nearest

+ 0.01 ft. If a floating oil layer is suspected to be present, based on
drilling or previous sampling observations, an ofl water interface probe will
be used to measure the depth to fluid and depth to water.

Purging

1. If floating product 1is observed, a stainless steel bailer will be used
to collect the sample of the floating product without purging. The
stainless steel bailer will then be used to purge the well of three
volumes and to collect required samples (See Table 6 of the QAPP for
required bottles, preservatives and handling).

2. At all wells where floating product is not present, a Johnson Keck
sampling pump with packer will be used to purge and collect the
samples.

3. The pump will be set within the screened interval and a packer will be
inflated above the pump within the stainless steel riser section above
the screen.

4. The pump will be run to remove a minimum of three volumes of the
i{solated zone of the well. Volume to be removed {s calculated by 3
times 0.16 gallons/ft of 2-inch well times the length of the isolated
zone.

5. Water levels above the isolated zone will be monitored regularly to
determine whether any leakage past the packer is occurring. If more
than 10% of the purged volume comes from leakage past the packer (0.3
times length of isolated interval) the packer will be deflated and the
entire volume of the well purged. WARZYN
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6. Purge water discharge will be collected in a tank.

7. When the purged water tank is full, it will be discharged to the city

sewer at a point directed by the MDNR.

Sample Collection

1.

Samples will be collected directly from the sampling pump discharge
using the bottles listed in Table 6 of the QAPP.

. A1l sample bottles will be labeled with the time of sample collection

in addition to the other chain-of-custody items prepared by the chain-
of-custody technician.

. Samples collected from the bailer (those wells wifh floating product

observed) will be collected with a minimum amount of water
disturbance.

QC Sampies

QC samples will be collected at the following rate:

1 duplicate/10 samples or 1/day, whichever is less.

1 sample blank/10 samples, sample blanks will be collected by using
the sampling device (the pump or bailer) and collecting a sample
immediately after decontamination.

1 trip blank/20 samples

1 one matrix spike/20 samples

Sample Handling Preparation _and Sample Analysis

A1l samples will be fced immediately after collection

Filtering will be conducted through a 0.45 um pressure filtration
device as soon as practible after sample collection

Preservation will be conducted as specified in Table 6 of the QAPP.

pH and conductivity will be measured as specified in Appendices Cl
through C4 of the QAPP.

Decontamination

Decontamination will be conducted by washing in TSP solution using
city water, followed by two rinses with distilled water.

The pump and discharge tubing will be immersed in the wash water and
pump a minimum of two volumes of water. The pump will be moved to the
first rinse and water pumped into the wash tank until the TSP is
substantially removed from the pump and discharge hose. The second
rinse will follow a similar procedure.

WARZYN
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Bailer used to sample oily groundwater will be decontaminated by
rinsing with acetone followed by the same wash sequence detailed
above.

Sample Shipment

Following sample collection, the sample bottles will be decontaminated in the
Contamination Reduction Zone. The Sampling Team Member and/or Sampling Team
Leader will help the chain-of-custody technician prepare documentation and
package the bottles for shipment. Bottles will be labeled with all required
information and this information recorded in the field notebook. Sample
bottles will be placed into sealed clear plastic bags with the sample tags
visible. Samples will be placed in coolers (maintained at about 4°C) for
storage and shipment. Ice will be sealed in plastic bags to prevent leakage.
The bottles will be cushioned using plastic form or other similar packing
material. Specific shipping requirements are outlined in Table 6 of the QAPP.

B. SOIL GAS SAMPLING AND ANALYSIS (SUBTASK 4.3)

1. Objective

To collect samples of near-surface soil gas for analysis at the on-site GC.
Results of the analyses will be used to continually re-evaluate possible
sampling locations and to be used for evaluating monitoring well locations.

2. Personnel and Responsibilities
Sampling Team - Two-person sampling team to drive the sampling probe and
collect the soil gas sample for analysis.

Laboratory Technician - Will be responsible for GC analysis of the soil gas
samples.

3. Methods
Sample Collection

The steel sampling probe will be driven into the ground to a
depth of a minimum of 2.5 ft.




Revision No. 1
Date: 8/04/87
Page 8 of 14

+ The drive head will be removed from the probe and the sampling
head attached with teflon tubing connected to the sample
bottle in 1ine with the pump upstream of the sample bottle.
Sample bottle will be a 250 ml bottle with a septum and 2 stop
cocks. The probe and tubing will be purged to remove a
minimum of one volume of air from the probe, tubing and sample
bottle, not exceeding 20 centibars of vaccuum.

Sample will be collected following purging by closing the stop
cocks on the sample bottle. The sample will be immediately
wrapped in aluminum foil and put in a dark area. The samples
will not be cooled so as not to cause condensation of moisture
within the sample bottle.

Decontamination

The sample probe and sampling tubes will be decontaminated by
drawing a minimum of 10 volumes of ambient air through the
probe and tubing. If ambfent air results in contaminated
blanks, decontamination will be completed using the GC carrier
gas. '

- Sample bottles will be decontaminated by flushing a minimum of
10 volumes of high purity air from the GC.

Sample Analysis
Sample analysis and QC will be conducted as described in the QAPP

(Appendix G).

C. WELL DRILLING (SUBTASK 4.4 AND 5)

1. Objective

Eighteen wells for a total of 1,800 feet of drilling and well installation are
planned for the Phase I investigation. Of this total, 11 wells at 7 locations
are planned for determining groundwater flow directions and water quality
sampling during drilling. The 7 remaining wells will be located based on the
results of the soil gas sampling program, preliminary testing of existing
wells, analysis of water samples collected during drilling and geophysical
logging. The ultimate objective is to install wells 1n locations to obtain
representative samples that characterize the contaminant plume(s).
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2. Personnel and Responsibilities
Team Leader - The team leader will coordinate the three drilling rigs, soil
gas sampling and analytical work. This person will interpret results of the
soil gas and water quality analyses and will make decisions in cooperation
with the project manager and MDNR on the depth of the screened interval and
locations for future drilling sites.

Site Geologist/Geotechnical Engineer - A geologist or geotechn1cal'éngineer
will be assigned to each individual drilling rig working on the site to
collect and classify soil samples, water quality samples{.to prepare‘boring
logs and well details, document the methods used for well construction and
development and provide site safety monitoring for the drilling operation in
Level D protection.

Site Safety Officer - The site safety officer will be responsible for
coordinating site safety activities on each of the three drilling rigs and
other concurrent operations (soil gas sampling) and providing assistance on
any sampling activity where Level B or C work would be é6n-going. The site
safety officer will also advise the team leader as to the sequencing of
activities to avoid the need for more than one activity taking place in Level
B or C protection.

3. Methods

Drilling - Shallow borings will be drilled using 4 1/4-inch ID hollow-stem
augers with a screened lead auger. The well will be drilled to a depth of
10 ft below the water table. If a water head is needed to eliminate sand
moving up into the augers, city water can be added to the augers. If city
water is used, the daily VOC analysis of the city water will be completed
using the on-site GC.

Deep borings will be drilled using 6 1/4-inch ID hollow-stem augers with a
lead screened auger. The drilling procedure will be as follows:

WARZYN
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+ Drill the hollow-stem augers to a depth of 60 ft or 5 ft into the semi-
confining layer if present.

- Remove the hollow-stem augers.

« Wash bore 6 inch casing to the final depth drilled with the hollow-stem
augers.

+ Pull back casing, approximately 1 ft.

- Place approximately 2 ft of bentonite pellets into the hole and advance
casing into the bentonite and natural clay material to provide a seal.

« The boring will be advanced using clear water rotary drilling while
advancing 5 inch casing below the 6-inch casing.

« If necessary, 4-inch casing will be telescoped within the 5-inch casing
and advancing the 4-inch casing to the total depth of boring.
Soil Sampling - Soil sampling will be conducted according to ASTM D1586 using
a 2-inch split-spoon sampler. Samples will be collected at a 5-ft interval to
a depth of 25 ft, and 10-ft intervals to the bottom of the borehole or at
changes in soil type.

Water Quality Sampling and Analysis - Water quality samples will be collected
on the following interval from the initial 18 wells listed in Table 3 of the
QAPP:

- one sample between the water table and 60 ft;

+ from any coarse-grained unit within the clay zone;

- One sample per 10-ft interval below 60 ft or the base of the clay,
whichever is lower,

Sampling zone isolation - the sampling zone will be isolated by either driving
a 2-inch, 3-ft long galvanized well point into the sand or by setting a packer
within the bottom of the casing and sampling from the riser pipe.

The riser pipe will be purged of three well volumes using a Brainard Kilman
1.7 pump.

One 120 ml VOA vial will be collected, two for on-site GC analysis and two for

CLP GC/MC analysis. All samples will be collected with no head space.

Samples will be analyzed on-site according to methods in Appendix G of the
WARZYN

QAPP. w
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Geophysical togging - Geophysical logging will be conducted in the deep
borehole after completion of the boring. A natural gamma log will be run by
the site geologist using a constant logging speed of not more than 1/2
crank/second on the Mount Sopris 1000 C logging unit on the 4:1 drive shaft
(1ess than 0.25 ft/second). The geophysical logger will be calibrated as
described in Appendix F of the QAPP.

Well Installation - The wells will be installed as shown on Figures 4 and 5 of
the QAPP. All joints will be sealed with teflon tape. The site geologist
will measure total depth of the hole prior to installation of the well
materials and will measure the depth to the top of each material placed prior
to placing the next layer.

The bentonite slurry will be placed using a tremie pipe maintaining the tremie
pipe below the top of the bentonite slurry.

Development - Each well will be developed using efther air 1ift pumping or
pumping with the Brainard Kilman pump until the water is visually clear and
on-site pH and conductivity measurements have stabilized or a maximum of 10
well volumes (0.16 gal/ft of water column in the well).

Decontamination - The split spoon sampling device will be decontaminated using
a TSP wash followed by two distilled water rinses between each sample.

The drill rig tools will be steam cleaned immediately after each boring,
except where a deep boring 1s conducted with the same rig immediately after
completion of an adjacent shallow well.

The Brainard Kilman pump will be decontaminated following each water quality
sample using either a TSP wash and clear water rinse or steam. If water
quality results from the on-site lab indicate all compounds of concern are
below detection prior to the next sample, no decontamination will be
necessary.

A o 4
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Waste Disposal - Cuttings from the drilling operation will be contained only
if they are found to be contaminated by screening with a PID or OVA. If on-
site disposal of cuttings will create aesthetic problems, they will be removed
and disposed of off-site. The off-site disposal area will be coordinated
between the city, the MDNR and the team leader.

All drillig fluids, purge water from water quality sampling and well
development water will be contained and disposed of to the city sewer at a
location and method agreed upon by the MDNR and the City.

SURFACE WATER AND SEDIMENT SAMPLING
Objective

Collect eight surface water and efght sediment samples from surface water
locations within the City.

Personnel and Responsibilities
Sampling Team - One team of two people will collect surface water and sediment
samples and provide their own site safety monitoring.

Chain-of-Custody Technician - This person will prepare all sample labels and
provide chain-of-custody records and package and ship samples.

Methods
Surface Water Sampling - Surface water samples will be collected prior to
sediment samples at eight locations.

Surface water samples will be collected using stainless steel sampling
equipment. Sampling equipment will be decontaminated using TSP wash and
double clear water rinse. Sample bottles will be as listed in Table 6 of the
QAPP.

Surface water samples will be analyzed for pH and conductivity using the
methods in Appendices Cl1 through C4 of the QAPP.

A o 4
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Sediment Sampling - Sediment samples will be collected following surface water
samples using a hand-corer. The hand-core will be driven to a depth of
6 inches and splits of the material will be collected in the sample bottles
1isted in Table 6 of the QAPP. The VOA sample will be collected as soon as
possible after sample removal. The hand-core will be decontaminated in the
same manner as the surface water sampling equipment.

HYDRAULIC CONDUCTIVITY TESTS

Objective )

The hydraulic conductivity tests are intended to obtain an estimate of the
hydraulic conductivity of the screened interval of the well tested.

Personnel and Responsibilities
Site hydrogeologist will conduct the test.

Methods
The test methods will follow the procedures outlined in Appendix E of the
QAPP. Specifically, this will include the following steps:

- Water level measurement with a tape and sounding device.

- Place the pressure transducer into the well and allow approximately
three minutes for the probe to equilibrate to the water temperature and
pressure,

. Inst§ll the well head device to seal the well head (for piezometers
only).

- Enter the reference water level into the data logger and check the water
- level using the pressure transducer to be sure water level reading is
stable.

- After a stabilized water level reading is obtained from the pressure
transducer, the well will be pressurized with sufficient air pressure to
displace 10 ft of water (0.4 PSI/ft of water) (for piezometers only).

« Air pressure will be maintained until the water level reading from the
transducer is constant (for piezometers only).

- The air pressure will then be instantaneously released while running the
pressure transducer recorder in the log sampling mode (for piezometers
only).

WARZYN
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- At water table wells a single bailer will be removed to reduce the water
level, while running the pressure transducer recorder in the log
sampling mode.

+ The test results will then be immediately printed out to obtain a hard
copy.

- Data will be transferred at the end of the day to a micro computer.

SAMPLE DOCUMENTATION

Samples shipped to performing laboratories will be handled under chain-of-
custody procedures. Standard forms including sample tags, traffic reports,
chain-of-custody forms, and custody seals used for sample'traCking will be
maintained. All pertinent information regarding the samples will be recorded
in the site log book maintained by the team leader and in logs maintained by
each sampling crew. The informatfon will include sampling time, location, tag
numbers, designation and samplers. Pertinent PID readings, weather
conditions, and field modifications of sampling strategy will be recorded.

The log book will be maintained in indelible ink and will be in a bound volume
unless weather conditions dictate otherwise. Photographs with the time, data
and location noted in the photo will be taken at each sampling location.
Sample documentation for analyses by field GC will be limited to labels and
logbook entries by sampling crew and field analyst.

12686 .80
SGW/sss/MJR
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APPENDIX C-1
FIELD MEASUREMENT OF pH



PH

Scope and Application: This method is applicable to surface water,
wastewater and groundwater.

tethod: Potentiometric
rReference: EPA 1983, p. 150.1
Sensitivity: 0.01 pH unit

Cptimum 2ange: pd 1,00 to 12.00

Sample Handling: Determine on-site, if possible

Reagents and ADparatus:

1. oH meter (Orion 801 or 407A for 1tab use, Orion 211, 221, and 230
for field use!l.

2. Combination pH electrode,
3. hagnetic stirrer and stir bars (for lab use).
4. 3eakers or plastic cups.

pd buffer solutions, pH 4.00, 7.00, and 10.00.

(92}

. Deionized water in sguirt bottle.
Calitration:
1. Piace combination electrode in pH 7.00 bDuffer solution,

2. fter z17owing sevaral minutes for meter to stabilize, turn
calibration Jial until reading of 7.C00 is obtained.

3. Ainse electrode with deionized water and place in pH 4,00 or
o# 10.0C buffer solution. Use pid 7.90 and 4.00 for samples with
pH £&, and buffers 7.00 and 10.00 for samples with pH °8.

3, wait several minutes and then turn slope adjustment dial until
reacing of 4.00 or 10.00 is abtainad.

5. inse 2lectrade with deionized watar and place in pH 7.00 cuffer.
If teter reading is nct 7.0C, follow Steps 2-5 acain.

Procedure:
1. calibrate meter using calibration procedure,

2. Pour the sample into clean beaker or plastic cup.

pH-1



Place stir bar in beaker and put on magnetic stirrer (low speed)
for 1ab measurement of pH. Swirl cup gently for field measurement
of pH.

Check temperature of sample., It should be + 2°C of the buffer
solutions.

Rinse electrode with deionized wazter.

Immerse electrode in sample. The white KC1 junction on side or
bottom of electrode must be fully immersed in solution. Allow
sufficient time for reading to stabilize. Record pH. Rinse
electrode with deionized water,

Recheck catibration with pH 7.00 buffer solution after every
20 samples and at the end of the analytical run,

Quality Control:

1.

Duplicate 1 out of 10 samples. If less than 10 samplies are analyzed,
a duplicate is still required. Duplicates shculd te = 0.2 HH units.
Average the results.

A1l glassware is to be soap and water wazshed, tap rinsed and
dgeionized water rinsed prior to analvses.

The pH test is temperature dependent. Therefore, temperatures of
dbuffers and seamples should be within 2°C of each other. for
refrigerated or cool samples, use refrigerated buffers tc czlibrete
meter.

Interferences in pH measurements occur with presence of ws2ak organic
and inorganic salts, and oil and grease. If oil and grease are
visible, note on data sheet. Clean electirode with scap and water,
foilowed by 10% HC) and deionized water. Then recalibrate meter
before analysis of next sample.

Electrode should be stored in pH 4.00 buffer.
Before leaving laboratory for field work:
a. Check batteries.
b. Do quick calibration at pH 7.C0 and 4.00 t5 check

electrode response and batteries,
c. Obtain fresh pH buffer solutions.

pH=2



5. Following field measurements:

a. Report any problems with meter or electrode.
b. Clean meter and meter case. .
c. Make sure electrode is stored in pH 4.00 buffer.

AW 203 2(74
kool Joniberg

Michael J. Linskens
Laboratory Manager

[ALM-1-26]
oH-3



APPENDIX C-2

INSTRUCTION MANUAL ORION MODEL 211
pH METER
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introduction

g

The Model 211 1s a batlery- or line-operated (1101220 v AC adapter) igital pii
meter lod licld orlaboratory use The melet is complete with strip chart recorades
binding pusts and is supplicd wilth an unbreakable, gel-hilied combinanon pii
electiode, one packel ol pli 7 buller powder, one bottle tor pH 7 buller, one botue
lar distiled waler, supporliod, cleclrode holder, AC adapler, six 1.5 Vbaltenes,,
shoeting plug, and caitying case.

instrument description

See liguro 1.

1.

J.

10.

stripchartrecorder binding posts: black poslis low (groundjand red posias
highinput side ol recorder. See page 8.

BAT LOW: an arrow poinling towards BAY LOW appears on the dispiay
when battery requires replacement.

LC display: pH display over the range 010 - 14 with = 01 pHumilsiesolulion
support rod clip: holds sleel rod used to mounl elecliode holder.

femperature indicator control (TEMP *C): compensales for vanalion n
elecirode slope or temperature changes. Used in two buller cahbration

AC line adapter input: jack used lo insert AC line adapler With AC hine
adapler operalional, the inlernal ballery is bypassed

tunction control: rocker switch wilh 1hiee positions - O, OFF and (ON)
Depress (ON) tor a momentary reading The switch willictuin 1o OF F when
ieleased

calibration controt (CALIB): used (o cahbrafe the meter with butlors of
known pi

olecliodo connectur: accepls BNC connector liom pH clectiode.

slope conlro): screwdnver adjusimen) used 10 sel socond buller i two
bulter catibration
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instrument set-up
support rod

1.

Insert steel support sod into the hole w the suppoit 1od Lip on side of the
meter.

Mount electrode holder on Lhe rod by pinching to compiess the spring.
Release to hold in place.

power soufce

The Model 211 operates on six nontechargeable 1.5 voll batleries or on 110 or
220 + 20% V wilhan approved AC adapter (specily vollage when ordering). Low
baliery 1s indicaled by the BAT LOW indicator on the display.

NOTE: Batienes are nol rechargeable - use of line adapter whanever possible
will prevent the unil’s balteries from being dischaiged. H Lallery operation is
desned, follow inslallalion instructions under baltery replacement.

meter chack-oul
1.

Install six AA batienies 1 the meter Onend the (1) and (-) ballery termi
nals to malch the orientation shown in the ballery compactment,

Depress OH button on the frond panel. it the BAT 1 OW indhcatlur on the
front display lights up, the baltciies must be eplaced.

11 battory mode is no) 10 be used, distegard steps Vand 2 lnsert pin end of
appropriale AC line adapter into the meter, and the other end into the ap-
proprlate grounded AC ling icceplacle

Altach DHC shothing plug o BHG input on the bollom side of 1he meleg.
Deprass ON butlon on the fiont panel Turn CALIB kot so display reads
& stoady 7.00. I this cannol be done consult ORION Technical Service

Anmaove Whe shoiling plug. Successlul completion of steps 1-4 show the
+ At is 1eady lor use.
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conmnhectling eleclrode

1. Insertthe UNC conneclorintathe elecliode jack on the botlom panclofthe
eter. Tumn connector clockwise until it seats tumiy.

2. Mount clectrode in the elecliode holder by spiecading Lhe electrode chip
open and sliding the eleclrode inlo the holder so 1hat the clip closes on
elechtode cap. See ligure 2.

Follow measurement procedures lo use the meler 10 measure pH.

4. Disconnnect clectrode by turning connectos counterclockwise unltil releas-
ed from pin. ‘

tigure 2

[~
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measurement pfOCedUFGS Iwo-huffer standardization

{where maximuim precision is tequired)

1. Scicctiwo bulters to biacket the expected pH ol the sample, with one Lul

general measurement technique tler having a pH ool 7.

tempeorature: All samples and bullers should be at the same lemparaluie, as \ 2. Place the eleciode in Ihe pH 7 buller 1o a depth ol about 3 cn and st
small vaaiations in lemperatluic €anN Cause errors inameasuiement The slope ol moderalely Selithe lemperature indicalorcontioliothe lemperature ol lhe
the pH electrode, the potenhial ol the relerence clectiode, and the pH ol the bul- J buller. Set the function control 1o ON and allow the reading 10 slabilize

fer are temperalure dependent. Turn CALID until Lhe display indicales the pH ol the buller al the solulion

. lemperatura. Sce lable 1.
clesning eleclrodes: Elecliode shoukl be rinsed and shaken belween incasure- P

ments 10 reinove drops and 1o prevent solulion carryover. 3. Remove eleclrode trom the first buller and rinse by stirning moderalely in

stitring: Stu measured solutions moderately to obtaln good contacl hetween distilled wales. Shake oll excess diops ol water.

the glass bulb and the solution. lnserl electiode to a depth of aboul 3 cm. 4. Place the eleclrode in the second buller 10 a depth of aboul 3 cm and stir
: moderately. Sel the funclion control 1o ON and adjust the slope control un-
til the pH al the solution lemperature is displayed. See Table 1.

5. Remove the cleclrode and rinse by slirring moderalely in distilled waler.
Shake ol excess drops of walter.

6. Place lhe clecirode In the sample 10 a depth ol aboutl Jcm and stir
moderately. Sel the function control 1o ON and allow the 1eading to
slabilize. Record the sleady pH reading.

pH measurements

singie-buiter standardization
(where immaximum precision is not required)

NOTE. Fur maximum accuracy il is reconunended thal a lwo-butler calibication

be pertormed once at ithe beginning ol each day {sea page 7). 1his procedure en- TABLE 1
suresthecorrect setingol the slope conlrol Subsequentineasurenenls duting
the day may be made using a single point cahlbialion. TEMP (°C) pH 7.00 Buffer pH 4.01 Buller pH 10.01 Bulfer
1. Placelhe electiode in a buller solutionwhose piiis nearthe expected pliol e S5 708 400 1025
the sample. Insert electrode to a depth ol about 3 cm and slir moderately 10 7.06 4 00 10 18
2 Sel lhe temperalure indicalor control 1o the 1ecmiperalure of The bulfer. B 15 103 ) 400 1012 '
3 Setihe tunctioncontiol 1o ON and altow the buller reading 1o stabitize Ad T I A ' 400 10.06
just the CALIB so that the display indicales the phiol the buller at the sotu- 29 7.00 401 1001 - =
N [ ' —— e o —_— e - - e — ——— e e ——
nion temperaluie See Table 1 ) 30 con 402 9.97 .
4  Hemove the electrode from the buller solubion and ninse by stirang T 1% T T T Gﬁll T ";02 991
moderately in dishillied water Shake ol excess diops ol waler. - S e ==
5 ¢ lecliode in ) 1e 1o a aepth ol about 3 151 heratel 10 697 40 9.9
Mace elecitode in th npletoa oe Wl cmnand s odeiately. S e e s - -
3 ccee ' e sample o adepih oy ] LRI ey 00 -»_(:LQ_?“__“—‘ . B 406 g BJ

Setine tunction contiod 1o OM and allow the reading lo stabihize Hlewod the — —
steady pHieading 6o 698 4.09 --




battery replacement

Toieplace the ballenes, remove the panet on the back ¢l the meler. Be swic lo
obsesve the polarity marking when inserting new batteries.

recorder output

The 1ed and black binding pasts at Lhe side of Wha ineler provide an oulpul for
slrip chait recording ol absolule mV independent ol funchon mode. For
recorders with input impedance ol 100 Kilohins or grealer, the oulput is ixed to
aboul 100 mVipH. pH 14.00 oulpul is 1.40 V. Lower impedance recorders may be
used but tul-scale oulpul is reduced.

1. Connecl the lead trom the high (inpul side ol the recorder) to the red binding
post and the lead lsom the low (ground) side to the black binding post.

Proceed according to direclions in the stiip chart recorder instruchion
manual.

ro

repair and service

OHIUti wattanty covers ladures due to manulaclurer's workinanshiup ormaterial
delect trom the dale ol purchase by the user User should return the warranly
card1o ORION andretain prool ol purchase Warranty s vad i product has been
abused mrsused, or repawrs allcmpled by unauthorized persons

Warranhies herein are for produclts sold/installed (or use only in the United States
and Canada For ORION products purchased loruse in all olther countiies consull

local in countey, authonized ORION sales agentidistnbuton 1or producl warianly
nlormation

A Return Agthonization Number must be obtamed ltom OMION Labotaloy Peo.
ducis Customer Seivice helore relurming any product lor v wananly repair,
eplacement or credit

“No Lemon' lnsltument Warranly

The nstrumentis covered by the ORION "No L emon wartianly Htheinstigmaent
tails withun twelve months ftom date ol purchase lor any reason olher than
ahuse e putchaser iay glect o have nrepaned orreplaced al no charge This
wananly covers the onginal orreplacementliepaired meler lrom date ol onginat

meter purchase, the warranly 1s not extended beyond the buyer's onginal war.
ranty datle

— —— — - WS
accessories
815600 Hoss™ epoxy body, bulb guacd combination pii electiode
91040H Laboralory grade combination pH elecliode (BNC connecloi)
910600 GX series epoxy body, gel-hlled combinalion electivde (BHC
conneclor)
912600 GX-sueries epoxy body, gel hilled Hask combination electiode
(BNC conneclor)
913600 GX senes epoxy body, gel-hilled flal sutlace combinatlon pit
electiode (BNG conneclor)
915600 RX-series relillable, epoxy body combination pH electiode (BNC
conneclor)
91620H Combination pH electiode with rugged bulb (BNC conneclor)
91630M Cambination pHl elecliode with needle shape (BNC connector)
910004 pH 4 butler packels, box of 25 packels, each pachel making
200 ml of bullet
910007 pH 7 bLuller packels, box ol 25 packets, each packel making
200 nit of buller
910009 pH 9 butler packels, box ol 25 packels, each pachet mahking
200 il of buller
910104 pti 4.01 buller, 475 in! bollle
910107 pH 7.00 buller, 475 mi boille
910110 114 10.01 butler, 475 mi bollle
970899 Dissolved oxygen eleclrode
910002 Electiode holders
020030 Shorting plug
020120 110V AC line adapler
020121 220V AC line adapler
i
o'.'_
%
B
:
R
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specifications
package model 211 digital phllometer, with model 910600 gel hiled
contents unbircakable caminnanion pil electrode, suppail rod, elec
lode holder, bottles lor ptd 7 buller and distled water, one
packel pil 7 buller powder, AC adapler, six 15V ballenes,
and canrying vase
range 010 14 pH
tesolution 1 Of pti
temperalure
compensalion manual (010 100°C)
isopolentlal
point  pH 7 {tixed)
power
iequitement  six 1.5V balleries,
baltery lile: 3000 ten second inlermittent measuremenls
when line adapter is nol used.
Hne adapter: 110 01 220 V = 20%, 50/60 H2
dimensions 14 cmhigh x 9 cm wide x 4.5 cin deep
welght 04 kg

specilicatlans subject to change withoul nollce

/
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nolice of compliance

The Maodel 211 may generale radio licquency enerqy and il not installed and
used properly, that is, in slricl accordance with the manufaclurer’s insliuc
lions, may cause inlerference 10 radio and lelevision receplion Il has been
lype tested and lound to comply wilth the iimits for a Class 8 compuling device
in accordance with specilicalions in Subpart J of Part 15 0f FCC Rules, which
are designed Lo provide reasonable proleciion against such interfcrence in a
tesidential installation. However, there is no guarantee thal inletlerence will
nol occui in a parlicular installation. Il the Model 211 does cause inlerlerence
to radho or lelevision receplion, which can be delermined by luining the unit
oft and on, the user is encouraged 1o bry 10 correct the inlerlerence by one or
more of the lollowing measures:

- reorienl the receiving anlenna
- 1glocale the Modcel 211 wilh respect lo the receiver
- move lhe Model 211 away from the receiver

- plug the Model 211 inlo a diflerent outlel so thal the meler and receiver are
on dilleient branch clrcuils

It necessary, the user should consull the dealer or an experienced radioliclevr
sion luchnician for additional suggestions. The user may find the tollowing
booklet prepared by the Federal Communications Commission helplul:

"How 1o Idenlily and Resolve Radio-TV Inlerleience Problems™

This booklet is available lrorn the U.S. Government Prnting Ofhice, Washinglon,
DC 20402, Stock No. 004-000 003454,

£
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_ APPENDIX C-3

FIELD MEASUREMENT OF SPECIFIC
CONDUCTANCE AND TEMPERATURE



CONDUCTIVITY
{YSI METER)

Scope and Application: This method is applicable to surface water,
wastewater and groundwater.

Method: Specific Conductance {Electrical Conductivity), umhos/cm @ 25°C
Reference: &©PA 1983, p. 120.1.

Detection Limit: 1 umhos/cm @ 25°C

Sample Handling: Determine on-site

Reagents and Apparatus:

1. Concuctivity meter, YSI 33 SCT

2. Deionized water

3. Conductivity standard, 1413 umhos/cm @ 25°C.
Procedure:

1. With mocde switch of meter in off pnosition, check zero setting.
If not zzroed, use meter adjusting screw to zero,

2. Plug prcoe into jack located on side of meter.

3. Turn mode switch to red line, and turn red Yine knob until needle
aligns with red line on dial. <{hange batteries i7 meter cannot
be aligned.

4, Anzivse the conductivity standarc., If the resuit is within the
specifiec control ranges, analyse samcles. A control shculd be
analysed after every 20 sampies and at the end of every analytical
run.

5. Totally immerse and suspend the probe in the water sample. Do not
allow probe <o touch the sides of the sample container.

€. Turn mode swiztch to appropriate conductivity scale, X100, X10, or X1.
Jse scale that produces a2 mid-range output on meter.

7. Wait for needle to stabilize {about 15 seconds) and record ccnductivity
as indicated. Multiply reading by scale setting.

w

While gently agitating trobe, take sample temperature (°C) to nearest
i*C and record.

9. Rinse probe with deionized water.

10. Record specific conductivity and temperature.

CONDYSI-1



Quality Control:

1.

A quality control check standard of 1413 umhos/cm is to be analyzed
before and after every 10 samples. The check standard must be
within the critical levels or the samples run prior to tre last
check standard are to be reanalyzed. B3efore the samples are
reanalayzed, the analyst must diagnose the problem and ccnsuit with
the laboratory supervisor until the problem has been resolved and
approved. Record the result of the check standard in the quality
control check standard book.

Duplicate 1 out of 10 samples, I[f less than 10 samples are anaiy:zed,
a duplicate is still required. Ouplicates should be within 953,
Average the results.

A1l glassware is to be soap and water washed, tap rinsed and
deionized rinsed prior to analysis.

Calcutate specific conductivity at 25°C using following formula:

Gos = Gr
[T +0.02 (1-251]

Gps = Specific conductivity at 25°C, umhos/cm

T = Temperature of sample, °C

Gt Zonductivity of sample at temperature T, umhos/cm

Analyze and record the conductivity standard solution (1413 umhos/zm
@ 25°C) with each data set.

Record on field sheet which meter and probe were used. The meter
should pe wiped clean as necessary.

Reagent Preparation:

l.

Conductivity Standard: Dissolve 0.7456g anhydrous XCl in deionized

water and dilute to 1000 mL at 25°C in a volumetric flask. Specific
conductance is 1413 umhos/cm at 25°C.

4Z¢§%H90—c»e>l. 7/ o/f4

{ Poibev

Michael J. Linskens
Laboratory Manager

(AL-1-20]

CONDYSI-2



APPENDIX C-4

OPERATING INSTRUCTIONS YSI MODEL 33
CONDUCTIVITY METER
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GUENENRAL DESCRIPTION

The w51 Rodel 43 aond M S C 1 Muetess are pongble baltery
puweted  Hansestonzed ansttgments designed 10 acconately measuce
salinty condat hivity and lemperdtute They use o probe consiting of
3 tugged  plastic conducivity cell and 3 preaiswon YSE therowsior
teinperdture sensor combined 1 @ single it

Conduacivity with the Model 33 1s expuensed as owciombos/cenn-
meter Gunhos/an)  with the 33M0a's nthisicmens/meter (imS/im)

These are measurciments ol tha electical conductance the sample
would show of measwied between opposite faces of a 1om cubo

tConviersion wlotmanan 1 umho/cm = 0V mS/7m ) Salinity 15 the
number ol giams ol sattkdogram of sample ("o = paits per

thousand}) Thas measutement assumes the sample contams a “slan-

dard " sea water salt iixture The sample temperalure is imecasured in
duegices Calsis

Saliniy mcasuiements are manually temperature compensated by
duedt thal Condu bvily measuceingents are not 1mpealuie compen

saled however o tempecature lunction s peovided on the istrument
to 3wl with calcwlauon ol cotrections Also. when st tempeiatline
o Conddud bively e knonwn ot s possible 10 caoleulate salinity  and
whun oty teimpeistuie nnd sabiiily e known it s poswible to
taltulale Ccondud ivily

SPECIHICATIONS
Model 33 Ci nductivity

Ranges 0O 500 O 000 050000
‘nnlms/un wilthy Y51 3300 Senes
Piobes {Note The yimha desig
nations on the meler qie a
shorthand tonm for "unhn/cm' }

Avcuiacy t 2 5% max enor at 00 5000

and 50 000 plus probe

§ JO0% max cror ot 2L0 2,500
dand 245 000 plus probe
See Lior Secnhon

2

)
pom eyt

Readabibny

Tempuerature Compensabion

Model 33M Comfuctivity
Ronges

Accuiacy

Readatyhity

Temperature Compensation

Sabunity
Range
Accuracy
|
)
Hoeadabidny

Temperatwe Compensation

SOl AR PO L K S

25 yonhos/umn on 00 anho/om

1ange

25 sjombosZom o 5 000 saomhio/om
tange
250 pmhos/cm on 50 000
;nnllu/un 1anye

None

0 50 0 500 0 5000 mS/in wan
YSH 3300 Sciwes Piobes

12 5% mox enor ot 50 H00 una
5000 plus probe

1 30% max cuor at 25 250 ane
2 500 plus probe

See Cnior Section

025 S/ on 50 mS/m range
2% nS/m on 500 mS/m ranye
250 mS/Zm on 5 000 mS7m range

None

040  menguuatuie tange ol 2
e 4 ab' ¢

Above a°C 209+ a1 40 ane
LO 7% a1 209w plus conducivny
probe

Below 4%C 1V )Y 20 a 40 g
rO 9 v at 20 o plus coniducivity
piobe

Sce Enor Servhon

02 v on 040 Yo range

Manual by duect dial lrom 2 10
14y C

3

R DR S TSN
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Temperatura needle hnes up with the redbing on the meter face 1 s
Hanye 2 10 tH0vC cannot be accomplished eplace the baltenes
Accuracy 101°C a1t 2°C $06G“C at 45°C (C) Pluy the probe ino the probe jack on the side of the instiu
plus probe menl
See (Hor Sedhon {d) Pur ahe probe i the solubon 10 be mceasimed (Sce Probe
Headatnlny 1015°C o0 2°C w0 1032°C Use )
LUM® 2 Tumperatine
1 Set the MODE conwol o TEMIFLRATURE Read ihe

> .

Power Supply Two O size atkabne battenes Ever- lmperatuie on the bottom scale of the meter i degeees
cady 195 o1 equivatent provide ap i Celsius  Alluw tune tor the piobe 1emperdluie 10 come 10
morunately 200 s of operaton cgihboam wih that of the waler before cading

Piobe ¥YSi 33 . : . .

51 3300 Senes Conductivity/ Tem 3. Salimty

peratwe Pobe

Nommal Probe Constant K =5/¢in
Accuray 1 2% ol teadhing ot conductvily and

salituly

(ot of 1O1°C a0 O C and

103 € w40 C

{a) Tianster the 1emperatie reading hom Siep 2 w e €C
scale un ihe inshrument

(L) Switch the MODE contio!l 1o the SALINITY positon and
1ead saluty on the 1ed O 40 %o micter 1ange

{c) Depress the CELL TEST bunon The merer reading should
fall less than 2% o greater the probe s loulcd and e
measutement s i ciior Clean the probie and re meoasare

4 Conductvily on Model 33 {Model 33M data are
parenthesos.)

Instrument

At Hoangre Satslaciony Goeratbion b o F4h?(
A maximiam oo ol F O 1 ol he

el a0 by CRTRRTLIN| :
Chinvg pret change s tiomeny {a) Switch the MODE control 1o the X100 scate Hthe icoading

e L e
enpeadlore can orear They cigrn s s betow SO on the 0-500 tange 150 onihe O S0 rangul

neglpbile o the oedeaanest s ead

| switch 1o the X10 scale H the readig s sill below 50
misted 1o redbne for cach teading |
! {50) switch 10 the X1 scale Read the meter scale and
| multiply the reading appropoately  The answer s ea
OPLRATION PROCIDUNE . pessed o embos/am GnS/ml Medsuroments aie not
1 Si.-lup | lemperatare compensaled
b Ao mcter zeva b necessary) by tarmag 1'ae bakehie Example  Mcier Reading 247124 7y

serew o the et Lee so that te e tes necdie couv ndes Scale x10
wilhy the zeto on e condut ety s ade
) alibiate the meter by uooag e MODE cantol 0

RO o ados b the BEDLINE contiot so the igeres

!
|
|
1 L Y
_ R R R

Answer 2470 ,.mh()s/un
12420 S/ m)
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(L} Whoen measunng on the X100 and X10 scates depress the
CELL T1ST botton [he meter teathing should fall lizss than
2% o greater the probe s Touled and the mcasuicmentas
i cuor Clean the probe and e mmeasare

NOTE The (TLL TEST does not tumbon on ihe X1 scale

Eror

The mosvimun eron m 3 aeating can bt catculated by using the

graphs v the lollowing sections

(V) Tempuerature
The tempersture scale s dewmgned 10 give the smonnum
sabily enor when the temperature cadings aie used 1o
cotpensate salunty nmu-aswrements
Fojure 1 show: 1utal enor (o probe and mstiument versus
°C muter eahing

Figure 1

“Untaning

Y PRI

T T S R

BT M
e

a2 e el 7

Examplo:  Maeter Reading
Total Ciror

Accurdcy

{2) Condustivity on Madel 33

parentheses )

f
.'
I

15°C

04°C

15°C t 04°C for piobe
dd mstrament combuned

(Moudel 33IM do1a e in

Liguie 2 shows the vorst case condactivity eiror gs g lunc
von of the conduchivity teading o the prohe and instiu-

ment combined

el-
' \
Ty, ot 4.
nEaIMG )
Figure 2
?
ol USRS R | L
° (101 200 o “wo AN
it (o v Scoale
‘o W 0 11 «© w)
ne e Suete
Examply  Muter Regding 360 pohos/con (36 0057
Seale X110
Yo Readhog a1 4 5%
Avcuacy 600 162 sohus/on
(100t 162 mS/m)
foe probe and wsaaaen
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Salimty
'

The saliuty seadings are a lunchion of temperathiae and
condudc vity, therelome (the accuracy 15 3 funcuion of hoth
The temperature scale and temperature control have been
desigoed 1o mmmize the temperatung oo contabubion 10
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CIRCUIT DESCHIPTION, MAINTENANCE AND CALIBRATION
1. Doscription

Tha cucun s composed ol two parts. 9 mulinabra1oe and switching
transistors  The muluvitnator produces @ square wavelorm vohiuge
The square wave s applicd 10 two switching iansistors They alier
nately apply two battenes ol opposite polaity 10 the probe 1thus
provding AC power which numimazes polanzation ellccts The ineter
15 10 senes with oneg battery and medsuces the curnrent ltom - The
curient from the hatiery s proportional 10 the conductance of the celt
Sahnnty »s measured i a speciadl range conductivity Cicust wiuch in-
cludes a user adgusied 1emperature compensator In the teinperatuie,
1edhine and X1 posiions the multivibrator operates at 100 He o the
salumty, X 100 and X10 posiions the multivibirator opeiates at 600 H2
and in these ranges pustung the CELL TEST bution diops the lieguen-
cy 10 100 Hz aftowing the operator 1o judge the degece ol jnobe
polainzauon

2 Maintenanco

Ihe only mamtenance requued s batlery teplacement Two D swize
alkaling flashhyht cells. such as [vercady £95 or equivalent waill
provide 200 hies of uperanon Accuracy will not be nunntamedal anc-
carbon " 0D cells are used Dottery replacement s aindhicated when the
edling adjustinent cannot be accomphshed

Aeplace bottenes every six maonths 10 reduce the danger ol conosion
due 10 feaky battenes To replace bdticoes remove the six screws
from the rear plate The battery holders ate color codued The Posiiive
{1 butlon) end st yo on red

3 Cabibeation ol Moadol 33 {(Model 33M data aio i parentheses }

1t s possible Tor the temperature knob 10 bedome loose o shp from
s normal posion In an emuergency the ¢hal can be e positoned It
must e conpbasized that tus s an emuigency procedure only  and
that the instrament shoukd be cturned 10 the luciory o proper
weoeahbrabion al the carhest opportumy




SAL'NITY 0700

{3} Reud the tdmperature and condaclivity of the solution Deres

nune e satunty of the solulion by tutiing o ine verhically on
the graph hom this conductance value anild (0 mcisecs the
appropaate °C hine herpolate 3s required for lemperatuee
butween the given *C lines) From thes mbisechion extend a
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hae honcontally to the edge of the graph Thes deteinunes the
sahinnty {or tlus sample
taample 25 000 ;0mh0s/cm amd 20°C gives o sabouty of 17
{(Example 2.500 mSs/m and 20°C gves a salinity of 17)
(b} Remove the °C knob, switch 10 SALINITY  and 1w thas control
shalt until the mcter needle mdicates the saluvty vatue deig
muned an Step (gl In the example given. the value s 17
{c} Switch 10 TEMPLRATURE (Note This tlemperature readhing
must be the same as Step (a). ol not. begm agam at Swep (a) )
Place 1he knob on the control shalt twithout tuinung the control
shalt) wilhy the knob pointer at the same 1empeialue as ihe
meter seadng and tghtea both set sceews seculy
A varhest opponunity secabbiate using the following procedure or
et the strument 1o laciory 1o service
{a) Sut the mstiument lor a saliuty mcaswement as nonnmal
(b)Y Substiuie a Y000 put capacinor and 112 7 olun 0 1% 1olerance
tesistor tue the probe
Connect the resistor gnd capacitor between the gieen wite ontd 1ed
wie on the jack connecthons mside the nstiuinent

oSSRy VS | E——
GRLEN WIRE 238 1000

A%
NED WINE
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W) Farn the temperature Gaalb untl the meter reods edhine - for stronges cdeanmg a 5 nunute saak 1 3 solution made of 10 parts
Flow amtall the temperatare baob wath the anow at 25°C Hus 1y b distitled water. 10 partsasopropyt alcohotl and 1 part HC can be used
tempangey cablication ooly Netwen the anstaanent 10 the ooy ot Always nnse the probe alter cleamng and biclore s1otage
., propeer tes akbration CAUTION Do not touch the electrodes inside the juobe

Platnwun black 1s soht and can be scraped oll

PROBL I cleamny dues not sesture the prolie pesfosmance. e plalimping s
1 Descaption ol YSI 3300 Swies Conductivity/ Tempotature tequired
Piobe (L) Re Platumaing
The Y51 3300 Seawes Comduchivity Probes are designed tor hebd use E‘l'“l"_'"”" Requied --
inhodyiny constinction and design lar rugyed accutale seivice ‘:’I YS1 3140 Platnwing Solution 2 11 oz (3% plannum
¢ » D . :
Lauh probe features a bkt in cell constant of 50 (500 /M) 1 2%. a |2|)0'Y“S‘:‘l- ;\:ss:)"w;!‘m 03?!3\:”; '(‘:'ar“ '::‘cehllc solunonl
precsion YSI themnustorn temperatwe sensor of £ 0 1°C accuacy al (31 50 l"“_" ' ‘"l‘ ’ X "'c;' ‘
0°C andd £0 3°C at 40°C ond a low capactance cable assembly ter- ) :) "': '-:'“'_s nedher o equivelent bonle
munabing i 3 tuce theammnal U257 ha phune type connector sblled wotes
T 3310 bas o 10 0 cabte gnd the 331108 3 50 W version Othes P"’“_’""'c )
. (I Clean the probe as e Section (al either method
Tengihes e 3vilabie on pecst order

{2) Place abe cell in the beaker and aded solhoent YSE 3140
solution 10 cover the etectiodes Do not cover the wop of
the prone

{3) Plog aihe probe wta the Model 33 o0 3IM e o the

T oot has g ogud PV E body platazed puce inchel eleciiodes
A g e able Cable provaduig resis i e 1o wide tange of water

Lasnae sabiulane ey

2 Mamtenance X100 scale 10 platnze the clectiode Move e poobe
tar Eheatung shglitly 1o obrnn the taghest meter aeading and contimuoe
A hien e cedl test et ates dove ceadogs the protiabite caune s dety platnzing for the approxanate e shown belosw
Cles tiodes Hand 2ater deposis by and angani sattes aee the maost Mot Reading Tune
bbby Ontannagms simhos/cm ms/m {imnutes)
o convement nonngl dleamng sodgk the ele trodes hae S nuntes 30 000 3000 5
withi g locally awinlahite oo ble clegmmng prepatation such as 2% 000 2 »0O0 6
Donv Chcone gl Batheoaoy Cleanaes Moozon bulustnes Hally  Tile 20000 2 000 3
Potcetae aid Clivgmie Cleanes Jubhinson W Liny  Instani V4 OO0 Y 500 1
Cleaner o Lysob Beand Basn Tub Tde Cleanet 10 000 1 000 16
13
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{4) Ahier the clapsed g omaove the probe and inse an liesh
waler

(5] Heturn the soluton o as contamer 2 o1 ol solution
should be sulbcient for H0 weatments

3. Piobe Use

ta) Obstructhions nedr the probe can distnb readings At legst two
mches ol dearance imust be allowod lom non metglic un-
deiwater obyp cts Metathc alijects such as piers or weighils
should be ket at least 6 wches from the probe

) Weights are attached 1o the cable of the Y51 3310 and 3310
Probes The YSI 3327 Waygins are supphed i paus with a
10tal weagiu of 4 ounces per pas Should 1t become necessary
10 add mure weight 10 overcome waler CueIMs. we suggest
himding the total weighn 10 two pounds (8 pauns) For waeghts
W excess ol Lwo pounds use an ndependent suspension
cable In enther case. wewghits must be kept at least 6 anches
away fiom the piobe

{e) Gentle agaation by asang and loweang the probie severil
wnes duting a measurcment msures low of speeunen soly
twon through the ol and wnproves the tme iesponse of the
IUIII'H,‘I.IIIIIL‘ LenLuor

4 Cell Calibration & Standard Solutions

The YS) 3300 Senes Cells are cablbiated 10 absolsie avanacy ol
1 V9% hased on a standad solubon Since the heratare on conduc:
ity ddoes ool mdiate @ consistently accepted  stondaidizotion
wmethiod we have chonen the 0 01 demat KCE seluhion methad as
deterouned by Jones and Brgdshaw i 1937 as our standard Recent
teatbooks. as well os the ASTM sitandards. concur with tus chowee
The solutipn s prepared by dduting O 745 grams of puse diy KCEwith
dishlliad woater umild the solubion s 1 kilogram The 1able below shows
the values ol conducivity thes solution woubd have o the distlted
veater were non conductive However since even hugh punty distdled

.o, -

. . ) . Ve
PRI T SL L HC SR Nl s od wdiVs Basda'Lind

R T LI ERTL 20 AP ROR s RO

o L . .
NIV D R VS O S

water 15 shghitly conductve, the ineasted conducivity vall be higher
by an amount equal (o the water s curndductivily

Conductivity
Tempuwrature *C umhos/cm mS/m
15 1iar s 114 2
16 1167 5 1168
P? 1916 1194
18 12199 12290
19 1246 4 1246
20 12730 127173
21 12997 1300
22 1326 6 1327
23 13536 1354
24 13808 138
25 1108 1 140 8
26 1136 S 1437
27 1463 2 146 3
28 1490 9 1491
29 15187 19519
30 1546 7 iha7

The aperaton may use the standacd solabion and the tabibe 10 heck o
curacy of g cell s constant or 10 deternune on unknovso Loastani The
formula s shown below

_RIC + Co) RIS: +S)
* Tioe O T T
wheie K = Celt constam
n o= Mceasured 1esistance i 1!
C = Conductivity in gimmhos/cm
C, = Conductivity in pmhos/om ol e distilled veater

used 10 1make soluhion
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S = Conductivity i mS/m
S; = Conductimily m mS/m ol the distbled water used

to muke the solubon

R Cv and Ci. 0t Sv and Sy, must either he deteenned at the samie
feinpeddiure L conecicd to the same lempuiatuee to mgke the egua
o vahd

Note. fot further mlonnation on conduchivity and ihe above stan
dard wloananon, refer 16 ASTM Siandards Part 23 - - Standard
Muthods ol Test for Elecincal Conducivity, or Water gid tadustaal
Waste Water - - ASTM Dosignation D1125 64

YSI MODEL 33 AND 33IM USED WITH YSi
OXYGEN METERS

1 the Laluuty measurement 15 1o be used for saluuty conechon on the
51A 1he seadng should e converted 1o Chivrosity The loamula s

51A, 54 and 57

J.ulunly e 00)
PPM Chigiosiny = Y R CIREVL

For these straments the Q03 con he neglenied so the cquahion
sinpblies 10

5% v 100

PEM L g
o 9 18 27 36 S Y%
0 G000 10,000 1LV 20000 FPMCL

(
L‘-ﬁ'l")‘ hmw..ta- L-n E—— Lts.- bay

ERRIEE ‘— ~ ..u‘a,.,lo\

For sakeity corteehon when usmy ihe Mudel 7 use the satuuty
teading duect bom the Model 33 or 3IJM No converson s
neLessary

Maodel 33 and IIM salunty readings taken i conpunc tion with Mudel
54 dissolved oxygen scadings can be used 10 conect the Model 54 for
sahnty and to make post measwement salimty Corechiony 10 ds-
solved oxygen data Conection tables aie avaable from the laciory

WARRANTY

Al YS) ppoducts canty @ one year uncandiional wartianly  on
workimanstup and parts exclusive ol hattenes Damage hvough accr
dent amisuse o lampenng will be repaiced a1 o nonvwnal charge
Hoyou e expenenomg didlulty with any YSE product it may be
retuened 1o an avthonzed YSIE dealer Tor tepan evenal the watranty
nas exped Hoyou need linctory assistance 1or any serason contact

Service Department

Yellow Spangs bsiament Coo ne

PO Box 279

Yetow Spangs. Ohio US A

Phone (513) 767 7241
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APPENDIX C-5

CALIBRATION AND MAINTENANCE OF
PHOTOVAC TIP



CALIBRATION AND MAINTENANCE OF PHOTOVAC TIP

CALIBRATION
Two basic calibration operations must be performed. These are adjustment of
zero and the adjustment of span.

The zero adjustment is the easiest. Under conditions where accuracy is very
important and sensitivity is less important, it may be sufficient to zero the
instrument using outdoor air. In other cases, office area or indoor may prove
to be clean enough for zeroing purposes. When rigorously done, a source of
“"Zero Air" or "Ultra Zero Air" is necessary. These are high purity grades of
compressed air available in bottled form. The bottle is fitted with a
regulator and can be connected directly to the TIP's input fitting. A very
ow rate of flow should be used with pressure applied never exceeding 1 psi

{6 kPa.).

Having adjusted zero (this is best done with the "Span" control at maximum),
we will now turn to span calibration. To assess a situation where there is a
high ionizable loading in the air consisting of a mixture of many components,
it must be recognized that any reading obtained will be a composite of the
various components. With photoionization, response factors vary greatly from
compound to compcund. This makes the reading on TIP dependent upon both
concentration and nature of the mixture involved. TIP, in this case, works as
a scoping tool; the user can move around the contaminated area seeking "hot

spots”.

HMu catibration gas will be used to calibrate the TIP., The TIP probe will be
inserted into the gas cylinder feeder base and the gas released. The TiP will
+hen be adjusted to the gas concentration {generally 52 ppm).

MAINTENANCE
Routine maintenance requirements for TIP are minimal, All that is required is
to assure the batteries remain close to full charge {during periods of
non-use) and to assure that the inlet frit-filter is kept clear of debris.
The frit is a sintered, stainless type and must be periodically replaced to
assure free-flow of air to the detector.

WARZYN
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Replacement of the frit is indicated when the inlet flow falls below
140 mL/min.

Referring to the TIP pictorial diagram, remove the four cover mounting screws
holding the detector cover in place. Remove any inlet probe that may have
been installed. Make sure the unit is switched "0ff". Lift the detector
cover straight off the front of TIP with a twisting motion to overcome
friction against the seal. Take the cover and place it upside down against a
soft, but firm, surface such as a block of wood, so that the inlet fitting
will not be damaged. From the inside of the fitting, press out the filter
with a tool such as a 1/16th inch hex screwdriver.

Turn the cover right side up and position the new filter squarely in the inlet
fitting. Press it into position with the same tool.

Make sure that the black PID seal is in place in its recess in the TIP
detector and slip the detector cover into position, twisting it over the
seal. Replace the four cover mounting screws.

Further maintenance operations that can be performed by the user involve the
cleaning of the ion chamber and the lamp window, replacement of the lamp and

repiacament of the battery pack.

The ion chamber is reached by removing the detector cover (as previously
described), unplugging the yellow collector wire from the printed circuit
bcard of the UHF driver, releasing the red repeller wire at its attachment
point on the PID (loosen the small screw and pull gently free) and finally,
unscrewing the PID from the lamp holder by grasping gently but firmly the body
of the PID and rotating counterclockwise. The lamp will pop up on a spring
and may be lifted out for cleaning/replacement. The interior of the ijon
chamber contains a very delicate wire mesh and must not be touched with any
solid objact. The Tamp window may be cleaned with a cotton swab dipped in
methanol and the interior of the ion chamber may be blown free of dust using a
gentle compressed air jet. The lamp (or its replacement) is simply put back
into the lamp holder and the PID screwed back into place being very careful to
avoid "cross threading". The two wires are replaced as before. It is vital

WARZYN




to assure that the PID seal is replaced in its seat before putting the cover
back onto the detector.

If the pump and LEDs stay off for longer than a minute or so on a fully
charged TIP, the detector lamp driving circuit may need adjustment. Remove
the detector cover after which the pump and LEDs should come on as a result of
ambient light hitting the photo resistor on the exposed circuit UHF driver
c¢ircuit board.

Locate the ceramic trimming capacitor on the UHF driver; it has a screwdriver
adjustment slot on the top of it. Be sure TIP is switched off, and make a
pencil mark on the trimmer capacitor to indicate its origiral position. Turn
the trimmer adjustment slightly (five degrees or so) in one direction or the
other, then replace the detector tover and turn TIP "On". Repeat this
procedure until the lamp starts. After TIP has run for two minutes or so,
turn it off and set the trimmer back to its original position, or very near
it, replace the detector cover, and use TIP.

If the lamp will not start regardless of the trimmer capacitor setting, the
lamp likely needs replacing. Set the trimmer to its original position and
replace the lamp as previously described. Lamp replacement is also indicated
if, with fully charged batteries, TIP response drops drastically from one day
to the next. Normally, a slight ozone smell will be present at the TIP

vent, A failed Tamp wiil not produce ozone.

[cac~65-18]
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APPENDIX C-6

CALIBRATION AND MAINTENANCE OF
HNU PHOTOIONIZER



CALIBRATION AND MAINTZNANCE
OF HNU PHOTQIONIZATION DETZCTOR

{Extracted from Manufacturer's Instruction Manuai)

To zero the instrument, turn the function switih to tne stanaby nosition and
rotate the zero protentiometer until the netzr raads zera. Clockwise rotation
of the zero potentiometer produces an unscala 2eflection wnila
counterclockwise rotation yields a downscale ceflaction. WNote: no zerc gas
is neeced, since this is an electronic zaro ad’ustmen: (see delow,. if tne
span adjustment setting is changed after the zero is set, the zero should be
rechecked and edjustad if necessary. Wai: 13 or 20 secords to ensura tna:s tne

zero reaading is stable. 7 necaessary, rsadjusi the zero.

[£7]

The instrument is now reacy Tor calibraztion or measuramen: ny switcaiag mn
function switzh to the preger measursrmen: ranca.  Tne fastrument IS supaifad
calisrated to read dir2csiy in ppm (v/v) 0-23, J3-220, 0-2000 o7 zerzane
the span positisn set at 9.3. For addizicnal sensicivity, tha span
potentiometar is turned countarciockwisa {smallar numbders) to increase the
gain. 3y changing tne span setting from 10.0 to 1.0, the sensitivizy is
increased agoroximateiy ten fgld. Then, the 0-20, 0-200, 0-2500 ppm scailas
become 0-2, 0-20, and 0-200 ppm full scale, respectively,.

Tha span control is also utilized to makz the instrument scale read dirsci'y
in ppm of the compcund being measured. £.G., it is adjustad to matcn the
value of a calibration gas to that same reading on the instrument scale. Thea
span control can be utilized to calibrate nearly any compound measured Dy
photoionization to be direct reading on the 0-20 ppm range. For example, gain
settings of 4.5 or 8.9, respectively, will provide direct reading capability
f0-20, 0-200 ppm) for viny! chloride and trichloroethylene, respectively.

Place the HNU probe top into the calibration gas cylinder discharge hose and
open the gas valve. Place the scale selector on 0-200 and adjust to the caii-
bration gas concentration (generally 52 ppm) by turning the potentiometer.

The instrument is now calibrated. Recheck and adjust the zero if necessary.

[cac-65-19] WARZYN
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APPENDIX C-7

CALIBRATION AND MAINTENANCE OF
ORGANIC VAPOR ANALYZER (OVA)
EXTRACTED FROM MANUFACTURERS

INSTRUCTION MANUAL
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INTRODUCTION
{

. ' The Century Model OVA-128 Portable Organic Vapor
" Analyzer (QVA) is a highly sensitive instrument design-
+d to measure trace quantities of organic materials in
ir. It is essentially a hydrogen llame ionization detector
.uch as utilized in laboratory gas chromatographs and
has similar analytical capabilities. The flame ionization
qJetector is an almost universal detector for organic
Sompounds with the sensitivity to analyze for them in
' ‘he parts per million range (V/V) in air in the presence of
moisture, nitrogen oxides, carbon monoxide and car-
bon dioxide.
The instrument has broad application, since it has a
:ontinuous, chemically resistant air sampling system
and can be readily calibrated to measure aimost al
organic vapors. It has a single linearly scaled readout
rom 0 ppm to 10 ppm with a X1, X10, X100 range switch.
Jesigned for use as a portabie survey instrument, it can
also be readily adapted to fixed remote monitoring or
mobile installations. it is ideal for the determination of
':nany organic air pollutants and in the monitoring of air
. n potentially contaminated areas.
The OVA-128 is certified intrinsically safe by Factory
Mutual Research Corporation (FM) for use in Class |,
Jivision 1, Groups A, B, C & D hazardous environments.

SIDE PACK ASSEMBLY

e

: Recorder Ccnnoctor\ '
Igniter Button —————>1
Earphone Jack ————

" Sample Connector ——a-

Readout Connactor—/

[,

Similar foreign certifications have been obtained, in-
cluding BASEEFA and Cerchar approval for Group NC,
Temperature Class T4 and equivailent approval from the
Japanese Ministry of Labor. This requirement is
especially signilicant in industries where volatile Ham-
mable petroleum or chemical products are manufac-
tured, processed or used and for instruments which are
actuaily used in portable surveying and in analyzing
concentrations of gases and vapors. Such instruments
must be incapable, under normal or abnormal condi-
tions, of causing ignition of the hazardous atmospheric
mixtures. In order to maintain the certified safety, it is
important that the precautions outlined in this manual
be practiced and that no modification be made to these
instrumaents. .

Sections 1 through 6 herein app'y {0 the basic instru-
ment. Section 7 contains information relative to options
which are available and which may or may not have
been purchased with your OVA.

It is highiy recommended that the entire manual be
read before operating the instrument. it (s essentlal that
alf portions relating to safety of operation and
maintenance, Inciuding Section 5, be thoroughly
understood.

\PROBEIREADOUT
ASSEMBLY

= UMBILICAL CORD

FIGURE 1-1. PORTABLE ORGANIC VAPOR ANALYZER
Model OVA-128
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SECTION 1

:DESCRIPTION AND LEADING PARTICULARS
1.1 GENERAL

The Century Portable Organic Vapor Analyzer (OVA),
illustrated in Figure 1-1, is designed to detect and
‘measure hazardous gases found in almost all In-
-dustries. It has broad application, since it has a
chemically resistant sampling system and can be
calibrated to aimost all organic vapors. It is extremely

sensitive and can provide accurate indication of gas

‘concentration in one of three ranges: 0 to 10 ppm; 0 to

100 ppm; and 0 to 1,000 ppm. While designed as a

lightweight portabie instrument, it can readily be
adapted to remote monitoring applications.
The Instrument utilizes the principie of hydrogen

" fame ionization for detection and measurement of

organic vapors. The instrument measures organic vapor

- concentration by producing a response to an unknown

sample, which can be related to a gas of known com-

* position to which the instrument has‘previously been

calibrated. During normal survey mode operation, a
continuous sample s drawn into the probe and

: transmitted to the detector chamber by an internal pum-
- ping system. The sample flow rate is metered and pass-

ed through particie filters before reaching the detector
chamber. Inside the datector chamber, the sample is
exposed to a hydrogen flame which ionizes the organic
vapors. When most organic vapors burn, they lsave
positively charged carbton-containing lons which are

- collected by a negative collacting electrode In the

chamber. An electric tield exists bstween the con-

* ductors surrounding the flame and the collecting elec-

trode which drives the ions to the collecting electrode.
As the positive ions are collected, & current correspon-
ding to the collection rate is generated on the input
electrode. This currant Is measured with a iinear slec-
trometer preamplifiear which has an output signal pro-
portional to the lonization currant. A signal conditioning
ampiifier is used to ampilfy the signai from the preamp
and to condition it for subsequeant metar or external
recorder display. The meter display is an integral part of
the Prote/Readout Assembiy and has a scale from 0 to
10.

1.2 TYPICAL APPLICATIONS

(1) Measurement of most toxic organic vapors pre-
sent in industry for compllance with Occupa-
tional Satety and Health Administration (OSHA}
requirements.

{(2) Process monitoring and evaluation.

{3) Evaluation and monitoring applications in the
air pollution field.

(4) Leak detection in storage, transportation and
handling equipment.

{5) Survey of gas distribution and transmission
lines and equipment for compliance with Office
of Pipeline Safety (OPS) requirements.

(8) Forensic science applications.

1.3 QTHER TYPICAL USES
{1) Controliing and monitoring atmospheres in
manufacturing and packaging operations.
(2) Mudlogging, gas and mineral exploration.
(3) Leak detection related to volatile fuel handling
equipment.

1.4 MAJORFEATURES

The basic instrument consists of two major
assembilies, the Probe/Readout Assembly and the Side
Pack Assembly (see Figure 1-1). The recorder is op-
tional on all models, but Is normally used with all in-
struments which incorporate the GC Option. The output
meter and alarm level adjustments are incorporated in
the Probe/Readout Assembly which is operated with
one hand. The Side Pack Assembly contains the re-
maining operating controls and Indicators, the elec-
tronic circultry, detector chamber, hydrogen fuel supply
and ejectrical power supply. it is a quantitative type in-
strumant with sensitlvity to 0.1 ppm methane.

Other major features are: 250° linear scale readout,
less than two second response time and minimum eight
hour service life for fuel supply and battery pack. A bat-
tery test feature allows charge condition to be read on
the meter. Hydrogen flame-out is signified by an audi-
bie alarm plus a visual indication on the meter. The in-
strument contains a frequency modulated detection
alarm which can be praset to sound at a desired con-
centration level. The frequency of the detection alarm



varies as a function of detected level giving an audible
indication of organiC vapor concentration. The instru-
maeant |s designed for one man, one hand operation and
the entire unit weighs a totail of less than 12 pounds, in-
cluding fuel supply and battery. An earphone is provid-
ed for "‘only operator’’ monitoring. .

During use, the Side Pack Assembly can be carried by
the operator on gither his left or right side or as a back
pack. The Side Pack Assembly is housed in a high im-
pact plastic case and weighs less than 10 pounds. The
Probe/Readout Assembly can be detached from the
Side Pack Assembly and broken down for transport and
storage. See Figure 1-2 for the breakdown capability of
the instrument.

1.5 ADAPTABILITY FEATURES AND STANDARD
ACCESSORIES

1.5.1 GENERAL

Maximum flexibility and operability fsatures are in-
cluded in the instrument design. As shown in Figure 1-2,
a variety of pickup fixtures can be used. They can be in-
stailed by simply turning a knurled locking nut. Small
diameter tubing can be used for remote sampling and
alectricaily insulated flexibie extensions can be used
for ditficuit places to reach.

1.5.2 PROBE

The teiescoping probe allows the length to be in-
creased or decreased over an eight inch range to suit
the individual user, A knurled locking nut is used to lock
the probe at the desired length. The probe is attached
to the Readout Assambliy using a knuried locking nut.
For measurements in close arsas, the probe is replaced
with a Close Area Sampiler, which is supplied as a stan-
dard accessory.

1.5.3 PARTICLE FILTERS

The primary tilter is of porous stainless and located
behind the sample iniet connectbr, see Side Pack
Assembly drawing in Appendix ‘A’". In addition,
replaceable porous metal filters are installed in the
‘‘close area’’ sampler, the pickup funnet and the tubular
sampiler.
1.5.4 INSTRUMENT CARRYING CASE

An instrumant carrying case is provided to transport,
ship and store the disassembied Probs/Readout
Assembly, the Side Pack Assembiy and other standard
equipment.

1.5.5 MOBILE INSTALLATION

The instrument is readily adaptable to a mobiie ap-
plication by simply plugging into vehicle power and
hydrogen fuel supply and making provisions for drawing
sampie from the vehicle primary sampling system.

1.8 SPECIFICATIONS
Sensitlvity: 0.1 ppm (methane)
Response time: Less than 2 seconds
Readout: 0 to 10 ppm, 0 to 100 ppm, 0 to 1,000 ppm,
250" linear scaled meter; external monitor
connector

Sample flow rate: Nominally 2 units

Fuel supply: 75 cubic centimeter tank of pure
hydrogen at maximum pressurs of 2300 PSIG,
filable while In case

Primary electrical power: Rechargeable and
replaceable battery pack at 12vDC

Service life: Hydrogen supply and battery power-8
hours operating time minimum

Size: Standard Unit: 8-5/8 x 11-5/8 x 41/4 FM
Unit: 8-5/8 x 11-5/8 x 4-1/2 Probe/Readout
Assembly: Variable (see Figure 1-2)

Woeight: Standard Unit: Side Pack Assembly, less
than 10 Ibs. FM Unit: Side Pack Assembly,
less than 11 1bs. Probe/Readout
Assembly: less than 2 Ibs.

Operator requirements: One man, one hand opera-
tion

Deteciion alarm: Frequency modulated audible
alarm. Can be preset to desired level. Fre-
quency varies as a function of detection leval

Flame-out Indication: Audible alarm plus visual
meter indication

Battery test: Battery charge condition indicated on
readout meter or battery recharger

Pickup fixtures: Varlety of types for various applica-
tions

Probe: Telescoping adjustment over 8 inches or
probe can be completely removed from
Readout Assembly

Umbliical cord: Cable betwsen readout and
sidepack with connectors for electrical cable
and sampia hose

Filtering: In-line particle fiiters and optional ac-
tivated charcoat fiiter.

Side Pack case: Moided high Impact plastic case
with carrying handle and shoulder strap

Electrical protection: Refer to Section 5

Standard accessories:

1) Instrument carrying and storage case

2) Fuel tilling hose assembly

3) A.C. battery charger

4) Earphone

5) Various pickup fixtures

Optlonal accessories:

1) Gas chromatograoh option

2) Portabie strip chart recorder

J) Activatead charcoal filter; also used
with desiccant as a moisture trap

4) Ditution vaive

5) Septum adapter for use with gas
chromatograph option

SECTION 2

DETAILED OPERATING PROCEDURES
2.1 GENERAL

The procedures in this section are broken into five
parts: (1) Starting, (2) Operating, (3) Shut Down, (4) Fuel
Relilling, and (5) Battery Charging. Aftar familiarization
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with the instrument, the summarized procedures
described in Section J may be used for simplicity.
Because of the many optional applications for the in-
strument, the comprehensive detailed procedurss
described in this section may sesm compiex. However,
in normal applications the operating procedures are
Quite simple. A condensed operating prccedure check
list is provided inside the cover of the Side Pack
Assembly. Refer to Section 7 tor operating procedures
relative to major optional accessories such as the Gas
Chromatograph Option.

2.2 SYSTEM CONTROLS, INDICATORS AND CON-
NECTORS
Tables 2-1 and 2-2 describe the functions of the
various controls, indicators and connectors illustrated
in Figure 1-1. Unless otherwise noted, the listings in
Tables 2-1 and 2-2 are appiicable to both the Model OVA-
118 and QVA-128.

TABLE 2-1
SIDE PACK ASSEMBLY
Controis/Indicators — Function

1) INSTR/BATT Test Switch - This 3 position tog-
gie switch turns on alt instrument electrical
power except the pump and alarm power and
also permits display of the battery charge con-
dition on the readout meter.

2) PUMP (ON-OFF) Switch - This toggle switch
turns on power to the intarnal pump and audio
alarms.

3). !gniter Switch - This momentary push button
* switch connects power to the igniter coll in the
©  detector chamber and simuitaneousiy discon-

nects power to pump.

4) CALIBRATE Switch (range selector) - This 3
position toggle switch selects the desired
range: X1 (0-10 ppm); X10 (0~100 ppm); X100 (0-
1,000 ppm).

5) "CALIBRATE ADJUST (zero) Knob - This poten-
tiometeris used to '‘zero’’ the instrument.

68) GAS SELECT Knob (span control) - This ten-
turn dial readout potentiometer sets the gain ot
the instrument commonly referred to as span
control.

7) Recorder Connector - This 126 series 5-pin Am-
phenol connector is used to connect the instru-
ment (0 an external monitor with the tollowing
pin connections.

Pin E - plus 12VDC

Pin H - Ground

Pin A - Signal 0-5vOC (OVA-118 only)
Pin B - Signal 0-5VDC (OVA-128 only)

8) Recharger Connector - This BNC connector is
used to connect the battery pack to the battery
recharger assembly.

9) H2 TANK VALVE - This vaive is used to supply
or close oft tha fuel supply from the hydrogen
tank,

10) H2 TANK PRESSURE (ndicator - This high
pressure gauge measures the pressure in the
hydrogen fuel tank which is an indication of fuel
supply.

11) H2 SUPPLY VALVE - This valve is used to supo-
ly or close olf the hydrogen fus! to the detector
chamber.

12) H2 SUPPLY PRESSURE Indicator - This low
pressure gauge is used to monitor the
hydrogen pressure at the capillary restrictor.

13) SAMPLE FLOW RATE Indicator - This indicator
is used to monitor the sample flow rate.

14) Refill Connection - This 1/4"' AN fitting is used
to connect the hydrogen refill hose to the in-
strument.

15) REFILL VALVE - This valve is used to open one
end of the instrumaent fuel tank for refilling with
hydrogen.

16) Earphone Jack - This jack is used 10 connect
the earphone; it turns off speaker when used.

17) VOLUME Knob - This potentiometer adjusts the
volume of the internal speaker and earphone.

18) Readout and Sample Connectors - These con-
nectors are used to connect the sample hose
and umbilical cord from the Probe/Reacout
Assembly to the Side Pack Assembly.

TABLE 2-2
PROBE/READOUT ASSEMBLY
Controls/Indicators — Functlon

A) Meter - This 250* linear scaled meter displays
the output signal level in ppm.

B) Alarm Level Adjust Knob - This potentiometer
(located on the back of the Readout Assembiy)
is used to set the concentration level at which
the audible aiarm is actuated.

2.3 STARTING PROCEDURE
2.3.1 INITIAL PREPARATION FOR USE
2.3.1.1 INITIAL ASSEMBLY (Reference Figure 1-2)
a) Normal Survey Configuration
(1) Connect the adjustable length probe to the
Aeadout Assembly with the captive iocking
nut. Ensure that the probe is seated firmly
in the Readout Assembly.
(2) Select the desired pickup fixture and check
that a particie filter is installed.
(3) Connect the pickup fixture to the probe us-
ing the knurled locking nut.
(4) Connect the umbilical cord and sample
hose to the Side Pack Assembly.
b) ‘''Close Area’’ Survey Configuration
(1) Check to ensure that a particle filter is in-
stalled in the close area sampler,
(2) Connect the close area sampier directly to
the Readout Assembly.
(3) Connect the umbilical cord and sample
hose to the Side Pack Assembly.

2.3.1.2 SERVICING
a) Fueling: Pure, dry hydrogen can normally be
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purchased locally or in a high grade from the
Matheson Company of East Rutherford, New
Jarsey. The maximum Instrument supply bottie
pressure s 2300 PSIG. A high pressure
hydrogen filling hose assembly is provided with
the instrument. This assembly Includes the
proper fittings for the instrument and supply
bottle, and a three-way fill/bleed vaive. Initial
fueling and subsequent refilling, using the Cen-
tury high pressura filling hose, shouid be ac-
complished in accordance with the detailed in-
structions described in Section 2.6 of this
manual.

b) Battery Check: Move INSTR/BATT Test Switch
to the BATT position and ensure battery is
charged by reading the indication on the
readout mater.

¢) Caillbration: Standard factory calibration is per-
formed using methane in air. The GAS SELECT
{span) Control is set and locked 1o the position
for calibration to methane (factory setting is
300). If the instrument is calibrated for other
organic vapors, the reading on the GAS
SELECT Controi must be set for that particular
vapor.

2.3.1.3 SAFETY PRECAUTIONS

Cenrtain safety precautions must be followed in using
the instrumaent. Hycrogen gas, when mixed with air, is
highly flammable. Operating and refueling instructions
shouid be strictly followed to ensure safe, reliable
operation. Section 5 of the manual provides detailed
safety precautions.

2.3.2 TURN ON PROCEDURE

The GAS SELECT control should be preset to the
desired dial indication prior to turn on. The procedure
for determining this setting is contained in Section 4 of
this manual. The instrument, as received from the fac-
tory, is setto measure in terms of mathane in air.

a) Move the INSTR Switch to ON and allfow five
minutes for warm up.

b) To set the audible alarm to a predetermined
level, first turn the PUMP Switch to ON, then
adjust the meter pointer to the desired alarm
level, using the CALIBRATE ADJUST (zero)
Knob. Turn the Alarm Leveil Adjust Knob on the
back of the Rsadout Assembly until the audibie
alarm just comes on. Adjust speaker volume
with VOLUME Knob. If sarphone is used, plug
in and readjust the volume as desired. The in-
strument is then praset to activate the alarm
when the level exceeds that of the setting.

¢) Move the CALIBRATE Switch to X10 and adjust
the meter reading to zero with the CALIBRATE
ADJUST (zaro) Knob.

d) Ensure the PUMP Switch is ON and observe the
SAMPLE FLOW RATE Indicator. Indication
shouid be approximately 2 unils.

6) Open H2 TANK VALVE one (1) turn and ocbserve
the reading on the H2 TANK PRESSURE In-
dicator. (Approximately 150 psi of pressure is

needed for each hour of operation.)

Open H2 SUPPLY VALVE 1/2 to 1 turn and
observe the reading on the M2 SUPPLY
PRESSURE Indicator.

CAUTION

Do not leave H2 SUPPLY VALVE open

when the pump is not running, as this will

allow hydrogen to accumulate in the detec-

tor chamber.
Confirm that meter is still reading zero (readjust
if required).
Depress igniter button. There will be a slight
"‘pop’’ as the hydrogen ignites and the mater
pointer will move upscale of zero. Immediately
after ignition, release the igniter tutton. Do not
deprass igniter button for more than 6 seconds.
If burner does not ignite, let instrument run for
several minutes and try again. After ignition,
the meter pointer will indicate the background
concentration. This background level is nulled
out using the CALIBRATE ADJUST (zero) Knab.
Relference paragraph 6.2.5.1.

NOTE .
Since the OVA utilizes the sample air drawn
by the pump into the cetector chamber as
the only source of air to suppont the
hydrogen flame, without adjustment the in-
strument wili read the actual background
concentration (ppm) of all hydrocarbons
presant at a given location.
Move instrument to an area which is represen-
tative of the *‘lowest ambient background con-
centration’’ (cleanest air) to be surveyed. Move
the CALIBRATE Switch to X1 and adjust the
meter to read 1 ppm with the CALIBRATE AD-
JUST (zero) Knob.

NOTE ]

Adjustment to 1 ppm (rather than 0) is
necessary in the X1 range because of the
sensitivity of the OVA. This permits minor
downward fluctuations in the normal
background level without dropping below
0, which would actuate the flame-out alarm.
it is important, therefore, to remember dur-
ing the subsequent survey that 1 ppm must
be subtracted from all readings. Therelore,
a 1.8 ppm reading would actually be only 0.8
ppm.

If the alarm lavel is to be set above the normal

background detection ievel, turn the Alarm

Level Adjust Knob on the back of the Readout

Assembly until it actuates slightly above

background.

THE INSTRUMENT IS NOW READY FOR USE.

OPERATING PROCEDURES
Set the CALIBRATE Switch to the desirec
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b)

c)

range. Using one hand operation, survey the
areas of Interest while ocbserving the meter
and/or listening for the audible alarm indica-
tion. For ease of operation, carry the Side Pack
Assembly positioned on the side opposite the
hand which holds the Probe/Readout
Assembiy. For broad surveys outdoors, the
pickup fixture should be positioned several {eet
above ground level. When making Qquantitative
reading or pinpointing, the pickup [fixture
should be positioned at the point of interest.
When organic vapors are detacted, the meter
pointar will move upscale and the audible alarm
will sound when the preset point Is exceeded.
The tfrequency of the audibie alarm will in-
crease as the detection levei increases.

If the flame-out alarm Is actuated, ensure that
the pump is running, then press the igniter but-
ton. Under normal conditions, flame-out resuits
from sampling a gas mixture that is above the
lower explosive level which causes the H2
flame to extinguish. If this is the case, reigni-
tion is all thatis required.

Another possidble cause for flame-out wouid be
restriction of the sample flow line which would
not allow sufficient air into the chambaer to sup-
port combustion of the H2 flame. The normal
cause for such restriction wouid be a clogged
partic'e filter or other restriction in the line.

it shoulid be noted that the chamber exhaust
port is on the bottom of the case and biocking
this port with the hand will cause fluctuations
and/or flame-out.

SHUT OOWN PROCEDURE

The following procedurs should be followed for shut
down of the instrument:

2.6

1)
2)
3
4)

2)

b)

<)

Close H2 SUPPLY VALVE.

Close H2 TANX VALVE. .

Move INSTR Switch to OFF.

Wait 5 seconds and move PUMP Switch to OFF.
INSTRUMENT IS NOW IN A SHUT DOWN CON-
FIGURATION.

FUEL REFILLING

The instrument should be compietely shut
down as described in Section 2.5 herein during
hydrogen tank refilling operations. The refilling
should be done in a ventilated area. There
shouid de no potential igniters or flame in the
area.

It you are making the first filling of the instru-
ment or if the filling hose has been atiowed to
fill with air, the tilling hose should be purged
with N2 or M2 prior to filling the instrument tank.
This purging is not required tor subsequent fili-
ings.

The tilling hose assembdly should be left attach-
ed to the hydrogen supply tank when possible.
Ensure that the FILL/BLEED Vaive on the in-
strument and of the hosa is in the OFF position,

2.7

d)

o)

f)

Q)

h}
)]

a)

b)

c)

d)

Connect the hose to the reflll connection on the
Slde Pack Assembly.

Open the hydrogen supply bottie vaive slightly.
Open the REFILL VALVE and the H2 TANK
VALYE on the instrument panael and place the
FILL/BLEED Vaive on the filling hose assembiy
in the FILL position. The pressure in the instru-
ment tank will now be indicated on the H2 TANK
PRESSURE Indicator.

After the Instrument fuel tank Is filled, shut off
the REFILL VALVE on the panetl, the
FILL/BLEED Valve on the filling hose assembiy
and the hydrogen supply bottie vaive.

The hydrogen trapped in the hose should now
be bled off to atmospheric pressure. CAUTION
should be used in this operation as described
in Step (g) below, since the hose will contain a
significant amount of hydrogen at high
pressure.

The hose is bled by turning the FILL/BLEED
Vailve on the filling hose assembly to the
BLEED position. After the hose is bled down to
atmospheric pressure, the FILL/BLEED Valve
should be turned to the FILL position to allow
the hydrogen trapped in the connection fittings
to go into the hose assembiy. Then, again, turn
the FILL/BLEED Valve to the BLEED position
and exhaust the trapped hydrogen. Then turn
the FILL/BLEED Vaive to OFF to keep the
hydrogen at one atmosphere in the hose so
that at the time of the next filling there will be
no air trapped in the filling line.

Close the H2 TANK VALVE,

With the H2 TANK VALVE and the H2 SUPPLY
VALVE closed, a small amount of H2 at high
pressure will be present in the reguilators and
plumbing. As a leak check, observe the K2
TANK PRESSURE Indicator while the re-
mainder of the system is shut down and ensure
that the pressure indication does not go down
rapidly, indicating a significant leak. if it does
dacreass rapidly (greater than 350 PSIG/hr.),
there is a significant leak in the H2 supply
system.

BATTERY RECHARGING

Plug charger BNC connector into mating con-
nector on battery cover and insert AC piug into
115 VAC wall outlet. Never charge in a hazar-
dous area or snvironmant.

Mova the battery charger switch to the ON posi-
tion. The light above the switch button shouid
illuminate.

Battery charge condition is indicated by the
meter on the front panel of the charger; meter
will deflect to the right when charging. When
fully charged, the pointer will be in line with
‘‘charged’” marker above the scale.
Approximately one hour of charging time is re-
quired for each hour of operation. Howaver, an
overnight charge Is recommended. The
charger can be left on Indefinitely without

pors.




damaging the batteries. When finished, move
the battery charger switch to OFF and discon-
nect from the Side Pack Assembiy.

! The following are special instructions relative to bat-

terles which have been allowed to completely
discharge.

It has been estabiished that the above battery
recharging procedures may not be sufficient when the
operator of the instrument has inadvertently left the IN-
STR Switch ON for a period of time without recharging
and allowed the battery to completeiy discharge.

Whaen this happens and the above procsduras fail to
recharge the battery, the following should be ac-
complished:

1) Remove the battery from the instrument case.

2) Connectto any variable OC power supply.

3) Apply 40 volts at 1/2 amp maximum.

4} Observe the meter on the power supply fre-
quently and as soon as the battery begins to
draw current, reduce the voitage on the power
supply at a slow rate until the meter reads ap-
proximately 15 voits. NOTE: The time required
to reach the 15 voit reading will depend on
degree of discharge.

5) Repeat steps a), b), ¢), and d) above to continue
charging.

2.7.2 DC CHARGER

a) The optionai OC charger is designed to both
charge the battery and to provide power for
operating the instrument from a 12 valt DC
source, sych as vehicie power,

b} Connact the OC charger cord to the connector
on the battery cover of the Side Pack
Assembiy. Plug the line cord into the vehicle
cigaretie lighter or other power source connec-
tion.

c) In mobile appiications, the DC charger is used
to supply vehicie power to the instrument.
Therefore, it may be laft connected at all times.

2.8 CHARCOAL FILTERING ‘

When it is desired to preferentially remove the
heavier hydrocarbons, such as those associated with
automobile exhaust, gasoline, etc., simply remove the
pickup fixture from the end of the probe and install the
optional charcoal filtar assembly.

This same charcoal filter assembly can be instailed
directly into the Readout Assembily by using the adapter
provided.

2.9 MOISTURE FILTERING

Filtering of moisture in the sampie is not normaily re-
quired. However, when moving in and out of bulidings in
cold weather, excessive condensation can form in the
lines and detector chamber. In this case, the charcoal
fiiter adapter can be filled with a desiccant such as
“Drierite’’ which will fiiter out the moisture contained in

the sample.
SECTION 3

SUMMARIZED OPERATING PROCEDURES
3.1 GENERAL

The procedures presented in this section are Intend-
od for use by personnel generally familiar with the
operation of the Instrument. Section 2 prasents the
comprehensive detailed operating procedures.

It Is assumed that, prior to start up the positions of alt
switches and valves are in shut down configuration as
described in paragraph 3.3.

3.2 START UP

a) Move PUMP Switch to ON and check battery
condition by moving the INSTR Switch to the
BATT position.

b) Move INSTR Switch to ON and allow five (5}
minutes for warm-up.

c) Set Alarm Level Adjust Knob on back of
Readout Assembly to desired level.

d) Set CALIBRATE Switch to Xt0 position, use
CALIBRATE Knob and set meter to read 0.

e) Move PUMP Switch to ON position then place
instrument panei in vertical position and check
SAMPLE FLOW RATE indication.

f} Open the H2 TANK VALVE and the H2 SUPPLY
VALVE.

g) Deprass igniter Button until burner lights. Do
not depress igniter Button for more than six ()
seconds. (if burner does not ignite, let instru-
ment run for several minutes and again attempt
ignition.)

h) Use CALIBRATE Knob to '‘zero’’ out ambient
background. For maximum sensitivity balow 10
ppm, set CALIBRATE Switch to X1 and readjust
zero on meter. To avoid faise flame-out alarm
indication, set meter to 1 ppm with CALIBRATE
Knob and make differential readings from
there.

3.3 SHUT DOWN
a) Close the H2 SUPPLY VALVE and the H2 TANK
VALVE.
b) Move the INSTR Switch and PUMP Switch to
OFF.
c) Instrumentis now in shut down configuration.

SECTION 4

CALIBRATION
4.1 GENERAL

The OVA is capable of responding to nearly all
organic compounds. For precise analyses it will be
necessary to calibrate the Instrument with the specific
compound of interest. This Is especially true for
materials containing elements other than carbon and
hydrogen.

The instrument is factory calibrated to a methane in
air standard. Howaever, it can be easily and rapidly
calibrated to a variety of organic compounds. A GAS
SELECT control is incorporated on the instrument panel
which is ysed to set the electronic gain to a particular
arganic compound.

internal electronic adjustments are provided (o
calibrate and align the electronic circuits. There are four
(4) such adjustments all located on the electronics
board. One adjustment potentiometer, R-38, is used to
set the power supply voltage and is a one-time factory
adjustmen!. The remaining three adjustments, R-31, R-
32 and R-33 are used for setting the slectronic amplifier
gain for sach of the three (3) calibrate ranges. Access to
the adjustments is accomplished by removing the in-
strument from Its case. Figure 4-1 indicates the location
of the adjustments.
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42 ELECTRONIC ACJUSTMENTS
Primarv cahibrahon of thisinstrument s accomplished
at the lactory using methane in air sample Qgases.

4.2.1 GAIN ADJUSTMENT

a) Ptace instrument tn normal operation with
CALIBRATE Swiich sel 1o X10 and GAS SELECT
conlrol set 10 J00.

D) Use the CALIBRATE ADJUST (zero) Knod and
adjust the meter reading to zero.

¢c) Introduce a methane sample ot a known con-
centration (near 100 ppm) and adjust trimpot R-
32 on circudt board (see Figure 4-1 lor location)
so thal meter reads equivalent to the known
sample.

¢) This sets the instrument gain lor methane with
the panel mounted gain adjustment (GAS
SELECT)setatarelerence number ol J00.

e} Turnoll H2SUPPLY VALVE 1o put oul ltame.

422 BIAS ADJUSTMENT

a) Leave CAULIBRATE Switch on X10 position and
use CALIBRATE ADJUST (zero) Knob to adjust
meter reading to 4 ppm.

b) Place CALIBRATE Switch in X1 position and,
using Irimpot R-31 on circuil board, adjust
meter reading 1o 4 ppm. (See Figure 4-1)

¢c) Move CALIBRATE Switch to X10 position again.
Use CALIBRATE ADJUST (zero} Knob to adjust
meter o a reading of 40 ppm.

d) Move CALIBRATE Swilch to X100 position and
use trimpot R-33 on circuit board to adjust
meter reading to 40 ppm.

e) Move CALIBRATE Swilch to X10 position and
use CALIBRATE ADJUST (zero) Knob to adjust
meter reading to zero.

) Unit is now balanced !rom range lo range,
calibrated to methane, and ready to de placed

in normal service.

A

FIGURE 4.1. LOCATION OF ELECTRONIC
ADJUSTMENTS
{Model OVA-118 shown: location typical to OVA-128)

A43 CALIBRATION TO OTHER ORGANIC VAPORS

431 SETTING GAS SELECT CONTROL (Span)

Primary calibration of the instrument 1s accompiished
using a known mixture ot a specific organic vapor com-
pound. Aller the instrument is in operation and lhe
‘‘normal background'’ is '‘zeroced out’’, draw a sample
ol the calibration gas into the instrument, The GAS
SELECT Knob on (he panei is tThen used to shilt the
readoutl meter indication to correspong o the cancen-
lration of the calibration gas mixture.

The instrument is then calibrated lor the vapor mix-
lure being used. Aher this adjustment, the setuinQg on
lhe ‘'digidial’’ is read and recorded for ihat pariicular
organic vapor compound. This exercise can be perform-
ed lor a large variely ol compounds and when dasiring
to read a particular compound the GAS SELECT control
is lurned o the predetermined selting lor the com-
pound. Catibration on any one range automalically
calibrates the other two ranges.

4.3.2 USING EMPIRICAL DATA
Relative response data may be obtained, which can
then be used to estimate concentrations of various
vapors, Wilh the instrument calibrated to methane, ob-
tain the concentration reading for a calibration sampie
of the test vapor. The relative response, in percent, {or
that lest vapor would then Dbe the concentration
read/concentration of the calibrated sampie X 100,

4.3.3 PREPARATION OF CALIBRATION STANDARDS
4.3.3.17 COMMERCIAL SAMPLES

Commercially available standard samples offer the
most convenient and reliable calibration siandards and
are recommended lor Lhe most precise analyses.
Always remember (0 obtain the cylinder with the
desired sample and the ‘'balance as air'’’. Sample
should be grawn Irom the cylinder into a collapsed sam-
ple bag, then drawn irom the bag by the instrument (o
prevent a pressure or vacuum at the sample inlet.

4.3.3.2 PURE GASEQOUS SAMPLES

Obtain a large coilapsible sample bag, preferably
polyethylene such as a 40 galion trash can liner. Insert a
tube into the bag opening and tie shut around the tube.
The tubing should nave a shut-off vaive or piug and de
suitable for connecting the OVA inpyl tube. Determine
Ihe volume of the bag by appropriate means (i.e. wet-
lest meter, dimensions of the bag. elc.). Forly gallon
polyethylene bags provide a volume of approximately
140-160 liters. For gas samples, lush a 10 cc hypodermic
syringe with the compound to be 1ested and Ihen inject
a 10 cc sample through the wall of the air-lilled bag. Im-
mediately after withdrawing the needlie, cover the hole
wilh a piece of piastic 1ape. Allow a few minules for the
sample to compietely gilluse throughou! the Dag. Agita-
tion will ansure complete gitfusion. Connec: the outlet
tube 1o the OVA and tlake a reacing. To venly
repeatability of samphing techaique, disconnect the bag
and inject a second sampie ol the gas nio the Dag
without emptying. Since only 2 or J iters will have been
removed, the overall volume change will be small and
the instrument reading shouid now De twice that of 1he
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nriginal. The concentralion in ppm (V/V) will be equal to

e sample size in cc divided Dy the volume of the bag in
L ars times 1000. For example, a 10 cC Qas sampie when
taced in a 180 liter bag will provide a sampie of 63 ppm,

e.. 10 X 1000/160 squals 63 ppm.

3.3.3 GASEQUS AND LIQUID SAMPLES (Alternate
Method)
Obiain a tive {5) gallon glass bottle and determine its
~olume by measuring the volume of waler needged to lill
c(use of a3 1000 mi graduated cylinder, oblainadle trom
cientilic supply houses. is convenienl). Another ap-
proach is to weigh the emply bottle, lill it with water and
weigh again. The dillerence between the two values is
he weight of water. By mulliplying (Ne weight of water
Ln pounds by 0.455, you obtain the volume of the bottle
nliters. Empty the waler out and aliow the bottie to ary.
Place a one-lool piece of plastic 1ubing in the !lasx to aid
A mixing the vapars unilormly wilth the air. The volume
lt:hf such a bortie sAouid be about 20 liters, which is 20,000
I, Il the voluma were 20000 mi, then a2 ml sample of a
Qas placed in the bottle would be equivalent to 200 ml
ar 2 million mi or 100 pom (V/V). Use ol a gas tight syr-
’ r . readadie in 0.01 mi, allows the preparation of mix-
ures inthe 1 -2 ppm range, which are sufficient for the
qQuantitative estimation of concentrations. A rubber
stopper is loosely fitted 10 1he top of the dottle and the
} eedie of the syringe placed inside (he jug neck and the
topper squeezed agains! the needle 10 decrease
leakage during sample introduction. Inject the samople
inlo the botlle and withdraw the needle withou! remov-
1 'ing the stopper. Put the stopper in tight and shake the
oltle for a lew minules with sullicient vigor that the
.. ,;Jashc tubing in the potile moves around (0 ensure
. @ood mixture of the vapors with the air,

For liquid sampies, use of the Iollowing equation will
a allow the caicuylation of the number of microliters of
! organic liquid needed o be placed mlo the bottlie o

make 100 ppm (V/ V) of vapor.

’ l Vi equals V2 X Mw/2440

Y1 - Yoiume of liquid In microliters needed t0 make
. an air mixture of 100 ppm (V/V)
’ I V2 - Volume of bottie in liters

Mw - Molecular weiQht of substance’
\/‘ O - Dansity of substance

n This procedure has ihe advaniage ihat you can see
when all of the organic liquid Nas vaporized and the

I volume can be determined readily.

L For liquid samples, an alternate procedure invoives

" ihe use of a diffusion dilultion oOevice such as that
described by ODesty, Geach and Goidup in "‘Gas

Chromatography ™' R.P.W. Scou, ed., Academic Press,

New York, 1961 ’

4.4 THEORY

Thearetcal background and empirical data related to
the Cenlury Organic Vapor Analyzer is presented in
4d.1and 442

441 HYORQCARBONS

in general, @ hygrogen llame 10niZalton deleclor s
more sensitive [0 hydrocarbons than any olher ¢class ol
organic compounds. The response ol 1ne OVA varnes
lrom compound to compound, but Qives excellent
repeatable resulls with all types o! hydrocarbons, i a.,
saturaled hydrocarbons (alkanes). unsatuyrated
hydrocarbons (alkenes Jand atkynes) and aromatic
Rydrocarbons.

The typicai relative response of vanous hydrocarpons
to methane is as lollows:

Compoung Relallve Response (parcant)
Methane 100 (reference)

Propane 64

N-butane 61

N-peniane 100

Ethylene 85

Acetylene 200

Benzene 150

Toluene 120

Ethane 90

4.4.2 OTHER ORGANIC COMPOUNDS

Compounds containing oxygen, such as aicohols,
eihers, aldehydes, carbobc acid and esters give a
somewhat lower response than that observed lor
hydrocarbons. This is particularly noticeable with those
compounds having a high ratio of oxygen to carbon
such as lound in the lower members ol each series
which have oniy one, two Or three carbons. With com-
pounds containing higher numbers of carbons, the ef-
fect of the oxygen is diminished to such an extent that
the response is similar 1o that o! the corresponding
hydrocarbons.

Nitrogen-containing c¢ompounds (i.e., amines,
amides and nitriles) msbond in a manner similar to that
observed lor oxygenatled materiais. Halogenated com-
pounds also show a Jower relalive response as com-
pared with hydrocarpons. Materials containing no
hydrogen, such as carbon tetrachiorige, give the lowest
response; the presence of hydrogen in the compoundgs
resulls in higher reiative responses. Thus, CHCI Qives
a much higher response (handoes CCls. As in (he other
cases, when the carbon 10 halogen ratio is 5:1 or
greater the response will be similar to that observed lor
simple hydrocarbons.

The typical relative response of various compounds
to methane is as lollows:

Methane 100 (calibration sample)
Katones

Acelone 60

Methy! ethyl ketone 30

Methyl iscbulyl xetone 100

Ailcohola
Meathylf aicohol 15
Ethy!} 25
Isapropyt 85
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Halogen compound?

.

Carbon tetrachlorige 10
Chiorolorm 85
Trichloroeinyiene 70

35

Vinyl chiorige

The OVA has negQllgibie response to carbon monoxide
and carbon dioxide which evidently, due (o their struc-
ture, do not produc! appreciable ions In the detector
flamea. Thus, other organic materials may De analyzedIn

the pressnce of CO and CO2.
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SECTIONS

SAFETY CONSIDERATIONS

LR GENERAL
The Models OVA-108, OVA-128 and OVA-138 have

been tested and certified Dy Factory Mutual Research
Corporation (FM) as intrinsically sate for use in Class |,
l lt Division 1, Groups A, B. C & D hazardous aimospheras,

- Cr

r Simdar loreign certilications have Deen oblained. in-
cluding BASEEFA and Cearchar approval for Group NC,
Temperature Class T4 on 1he Models OVA-108, OVA-128

rand OVA-138, and equivalent approval (rom the

(Japanese Ministry of Labor for the Model OVA-128.

Speacial restrictions must be strictly adhered to, (0 &n-

sure the certilication is not invalidated by actions ol

‘operating or service personnel.

1 All tlame ionization hydrocarbon deteciors are poten-
tially hazardous since they dburn hydrogQen (H2) or H2
mixtures in the getector cell. Mixtures of HZ and air are
flammabie over a wide range ol concentrations whether

’ an inen gas such as nitrogen (N2) is present or not.

“ Therefore, the recommended precaulions and pro-

cedures should be (ollowed for maximum salety. Safety

considerations was a major lactor in the design of the
~i Organic Vapor Analyzer (OVA),

#  All connectors ara of the permanent type as opposed
to quick disconnec!. To protect against external ignition
« g o Nammable gas mixtures, |he flame delection
: chamber has porous meial lame arrestors on the sam-
4 ple input and the exhaust ports as well as on the M2iniet
connector. The standard battery pack and other circuils

are internally current limited to an intrinsically sale
level.

]
5.2 OPERATING, SERVICING AND MOOIFYING

Itis imperative that operation and service procedures
described in this manual be carefully followed in order
1o maintain tha intrinsic safety which is built inlo the
OVA. No modification to the Instrument (s permisasible.
Therefore, component repiacemant must be ac-
complished with the same lype pans.

5.3 ELECTRICAL PROTECTION

The 12V battery power supply circuil is current limited
10 an intrinsically sale level. Fuses are not utilized and
all current limiting resistors and other components
which are critical to 1the salety certification are en-
capsulated 10 prevent inadvertent replacement with
componenls of the wrong value or specilication. Unaer
no circumstances should the encapsulation be remov-
ad.

(
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5.4 FUEL SUPPLY & TANK

The OVA fuel tank has a volume af 75 to 85 cc which,
when lilled to the maximum raied pressure of 2300 PSIG,
hoids approximately 5/8 cubic foot of gas. The fuel used
in the OVA is pure hydrogen which can be readily pur-
chased in a highly pure form at nominal cost. The M2
tanks used in the insiryment are Mace from staintess
slesl, proof-lasted to 6,000 PSIG and 100% production
tested to 4,000 PSIG.

5.5 H2 FLOW RESTRICTORS

HydroQgen Qas gQgains heat when expanding and,
therefore, should not be rapidly released irom a mgQh
preszsure tank to a low pressure environmeni. Fiow
restriclors are incorporatad in tne H2 relill tlithng angd H2
is restricted on the oulput side of the tank Dy the low
flow rate control syslem. In addgition. a special llow
resinclor is incorporaled in the FILL/BLEED vaive of the
hydrogen filing hose assembly. These precautlions
limit the !low rate of the H2 to prevent sgnition due to
sell-heat lrom expansion.

5.6 OETECTOR CHAMBER

The OVA has a smail flfame ionizalion chamber cavily
with sintered metal fame arrestors on D0th the nput
and outpul ports. The chamber is ruggedly constructed
of tellon such that even il nighly explosive mixtures of
H2 and air are inadverienlly created in the chamber and
ignited, the chamber woulg NOT rupiure.

5.7 H2 FILLING AND EMPTYING OPERATIONS

Precautions should be taken guning H2 filling or H2
tank emptying operations 10 ensure that there are no
sources of ignition in the immediate area. Since the in-
strumeant tank at 2300 PSIG holds only 5/8 cu. h. ol H2,
the total quantity, if released 1o the aimosphere, would
be quickly diluted to a non-llammable level. There is,
however, the possibility of generating lammable mix-
tures in the immediate vicinity of the instrument during
the filling or emplying operations if normal care is not
axercised,

5.8 VENTING

The OVA case is ventad lo eliminate the possibility of
trapping an explosive mixture of H2 and air inside the
case.
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SECTION 6

LJAINTENANCE
R GENERAL

This sectlon describes the routine maintanance
chesdule racammaended and provides proceduras lor
rouble shooting msilunctions or latiures la the tnstru-

ent.

Appendix A’ 1o this manual contains the assembly
lrawings and asjyocialed pans list lor the Side Pack
Asseambiy and tw0 Major subassemblies; the Electronic

LSomponem Assembly and the Cylinder Assambiy.
These drawings and pans fists may be used for locating
1nd identilying components. Also inciuded in Appendix
‘AT is a schemalic wiring giagram showing intercon-
Aacling wiring bDetween major slectrornic assemblies
and typical signal lavels al selectad poinls on the cer-
tiliad insiruments. The eanclosed drawings and pans
lists are subjac! 1o chanQe withoul notice and pan

Lreplacomenl on any certified instrument shouid be
verilied to comply wilh the ""no modlfications permit-
1ed’  reQuirement.

\/L CAUTION
Maintenance personnel should be thoroughly
familiar with Instrumenit operation belors pariorm-
ing maintanance. !t is assential 1that all portions of
L this manual relating to safety of operation, servicing
and maintenance, including Section 5, be
tharoughly understood. There shouid be no poten-

Siatered Ny Supply Hy Suppiy
Mauat Pressure ladicater Valve

:!'.::‘:l.?. Q %_' ‘WJR. E"‘:l.’ .? .S““'L.r

tlal igniters or tlamae in the area when filling, empty-
Ing or purging the hydroQen systam ang the inslry-
ment should be lurned o!!.

Extrame care 3houlo be exercised |0 ensure thal
required pars replacement is accomplished wilh
the same pans specilled by Century. This is
sspeciaily necessary on the Models OVA-108, QVA-
128 and QVA-138 In order that their cartification tor
use in hazardous atmosphaeres be maintained, No
modgllicaions are permined. Dissssamble insiry-
ment only In a non-hazardous atmosphere.

6.2 ROUTINE MAINTENANCE
Note that Figure 6-1 is a {fow diagram of (ha dasic gas

handgling system,

§.2.1  FHILTERS
§.2.1.1 PRIMARY FILTER

This lilter ia jocated behind the sample inlat connec-
tor {Fiting Assembly) on the Side Pack Assembly and is
removed fOr cleaning Dy using a thin wall socket (0
unscrew thae Filling Assembly. The tilter cup, 'O ring
and loading spring will then come out as shown in the
Side Pack Assembly drawing in Appendix "A"". The
porous stainless lilter cup can then be cieanad Dy blow-
ing aut ar washing in & solven!, !l a solvent is used, care
should be laken to ansurs 1hat 3ll solvent is removed by
blowing out or heating the filter. Reassembie in reverse
order ansuring that the "O°° ring seal on the Fitling
Assembly is intact.

Low High
Preerure Preassure

g
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Hy Taan
Pressure
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| ]
' !
| !
| t
|
' |
I Cahaust HZ Taak !
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{ l I Valve |
\ |
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Primary Fiew Aate Filter 1ad Flow {
. ' Fllver ladicater Resirictar '
i Liae
1 ‘ | SIDE PACK ASSY. Retitt !
Lo Lissing = o . ———— Pinlag _
- i W it iiviat
ample
_’-, I Sample Hooo m < In l
‘ UMBILICAL CORD & | Puorticte j
i Lo — AradQurassy. ) rune |
! PICK-UP FIXTURE !
S —
h FIGURE 6-1. Flow Diagram - Gas Handling System
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5212 PARTICLE FILTERS

A particie filtar is localed in @ach pickup lixture. One
of these lilters musi De nthe sample ling whenever Ihe
instrumant 1s in use. The Modeis OVA-88 ang OVA-138
use 2 disposable cellulose lilter which should be chang-
od as often as required. The Modeis OVA-98, OVA-108,
OVA-118 and OVA-128 use 2 porous matal lilter which
can be replaced or cleaned using the cleaning pro-
cedure n paragraph 6.2.1.1.

65.2.1.3 MIXER/BURNER ASSEMBLY FILTER

Another porous metal panticle lilter is incorporated in
the Mixer/Burner Assembly which screws into the
Preamp Assembly. See Side Pack Assembly drawing.
This filter is used as the sample mixer and inlet flame ar-
restor 1n the chamber. This hiter should not become
contaminated under normal condilions but can be
cleaned or the assembliy replaced if necessary.

Access 1o this lilter for oulput surface cleaning is
gained by simply unscrewing the exhaust port from the
Preamp AssembDly without removing the instrument
from the case. The OVA-108, OVA-128 and OVA-138 in-
struments require removal of the salety cover prior to
unscrewing the exhaust port. The Filter Assembly can
now be seen on the side of the chamber (Preamp
Assembly) and can be scrapped or cleaned with a small
wire brush.

if tilter replacement is required, install a new or fac-
tory rebuilt Mixer/8urner Assembiy. In severai OVA
modeis, this requires removal ol the Preamp Assembly.

8.2.1.4 EXHAUST FLAME ARRESTOR

A porous metal {lame arrestor is located in the ex-
haust port of the detector chamber (Preamp Assembly).
See Side Pack Assembly drawing. It acts as a particie
titter on the chamber oulpul and restricts loreign matter
from entering the chamber. This filter may be cleaned, if
required, by removing the exhaust port from the
Preamp Assembly. The exhaust port is removed [rom
the bottom of the case withQut case removal. Nole that
the filter is captive to the exhaust port on the Models
OVA-108, OVA-128 and OVA-138, Clean the lilter with a
solvent or getergent but ensure that it is dry and any
solvent completely baked out at 120°F before reinstalil-

ing.

65.2.2 PICKUP FIXTURES

The pickup lixiures shouid be periodically cleaned
with an air hose and/or detergent water to eliminate
foreign paructe matter. If a solvent is used, the lixture
should be subsequently cleaned with detergent and
Daked oul at 120°F t0 eliminale any residual nydrocar-
bons lrom the solvent.

6.2.3 SEAL MAINTENANCE - CYLINDER ASSEMBLY
§.2.3.1 H2TANK,H2SUPPLY AND REFILL VALVES
ARer 3ome time, the tellon washers under each valve
packing nut can "’coid flow’ (move with pressure) and
allow hydrogen 10 leak. Leakage can be determined by
using Leak-Tec, Snoop or a soap solution around ihe
vaive slems. This leakage can usually be stopped by
lightening the compression nut (adapter) as outlined
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beiow. See Side Pack Assembly and Cylinder Assembly
drawings.

1) Remove instryument Irom the case by unlocking
the four (4) 1/4 turn lastieners on the pane! and
removing the exhaust satety cover (it includec),
exhaust port and relil! cap nul. Be sure relill
valve is closed before removing rehill cap nut.

2} Remove the valve knad screw and knob.

J) Loosenihe panel nulwithal/4' wrench.

4 The valve compression nutis 10cated just under
the panel. Tighten the compression nut—
usually not more than 1/4turn

This compression is against soft material and onty a

small amount of lorce is necessary :0 suiliciently

compress the teflon washers. |, alter bghlening,

jeakage still occurs, it would be advisable 1o

repiace the two tetton washers, as {Ollows:

1)  Orain hycdrogen system sfowly and (o the exient
necessary to work on the legking valve(s)
Observe salely precaulions (see Section 5)
There should be no polential igniters n the
area.

2) ODisconnect the capillary lube irom the manitolg
atlow pressure gauge (M2 Supply Pressure).

3) Remove alt ihree (31 knob screws and knobs.

4) Remove the ihree (3) panei nuls and washers.

S5} Caretully remove the tank assembly from (nhe
panel. NOTE: if OVA has GC Option insialled,
the GC valve assembly must be toosened or
removed in order 10 remove (he tank assembly
Irom the panel.

6} Remove the compression nul on the valve that
is not sealing properly. Remove the stem by
unscrewing it from the valve body. Observe the
sandwich of metal and teflon washers and note
their order.

7) Visually check the Kel-F seat on the stem lor
cracks or foreign material. Wipe clean, if
necessary, with a lint free cloth (no solvents or
oils) and replace il damaged.

8) Remove the washers and replace the teflon
washers (1he (actory procedure is a light wipe
of hydrocarbon lree silicone grease).

9) Replace the stem assembly in the valve body
and tighten lightly.

10) Push the washers down into lhe compression
area in the sarme order as noted upon removal.
Replace (he compression nut and tghten saug-
ly.

11) Close the low pressure valve ang fill the tank
assembply. Check valves lor leaks. Tignien
again, 1 necessary, and reassemble the unit.

§.2.3.2 REFILLER VALVE PACKING ADJUSTMENT

Agdjustment for the vaive on the refiller can De made
by l0osening Ine set screw wilh 33/32°" hex xey, so that
the handle turns {reeily on the sitem. Insen two (2) 3/32°°
hex keys throuQh the holes provided in the handle ano
lurn until they engage the holes inthe packing adjusier.
Then tighten the packing Dy turning the handle.
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AIR SAMPLING SYSTEM MAINTENANCE
GENERAL
:ential problem associated with the OVA instru-
that leaks can develop in the air sample pumo-
.stem. These leaks can resu:! in either dilution or
©sample. causing 10w reading of vapor concentra-
J slow response ime.

2 TESTING FOR LEAKS

- OVA's are equipced with a flow gauge. which
:s a method to check lor air leaks. Assemble the
orobe selacted tor use to the readout assembly

nen positon the sidepack vartically so the liow
may be observed. Cover the end of the pickup
~1th your tinger and observe that the tail in the
ruge goes o the bottom, incicating nNo air flow (if

ag slight cnanter while on dottom, this is accep-
Cover ithe center of the chamber exhaust pon
ur thumb and again observe the ball going o the
. Another simpie check is 10 expose the pickup
10 cigarette smoke or a light vapor (bulane) and

~/e that the meter responds in approximately 1.5 -

aconds. It should be noled that slow meter
1se may also indicate a restriction in the air
ng Sysiem.

3 LEAKISOLATION )
ire of the Dall lo Qo to the bottom when the inlet is
‘dindicates a leak in the system detween the pro-
.d the pump inlet nr the iniet check valve. Toisolate
roblem, remove parns, one at a time, and agamn
2t1 the air intet. Remove the pickup probe(s) and
the air inlet at the Readout Assembly. If the ball
10 the pottom, check that the ''readout to probe’™”
~asher s 1n place and replace the probes, holging
Dack against this seal while tightening the nut.
:ck, and it leakage is stili presant, it is probably in
.oDe (pickup fixture), which shouid be repaired or
zecd.
akage 1s indicated as being past the readoul han-
hen the connecltion to the sidepack is ught,
INect thg sairple i at (M lithng on the sidepack
.over ttys niet with ycour finger ! the tlow Qauge

Dall goes 1o the botlom the prablem shouid be a leak in
the umbilical cora/Readout Assembly, which should be
Investigated and repaired. Thare 1s 2iso the possibility
Of a2 lsaking check valve in the pump which would not
3now up on this lest. Il the leakage is not found I1n the
umbilical cord, 1t 1s most likely in the pump check valve
which should be repairedorrepiaced.

it the ball does nOt QO 10 the bottom, the 'eak will be
either 1n the llow gauge or it's conneciung tubing
Visuaily check that the tubing 1s connected and il $0.
the llow Qauge should be repaired or replaced. Check
the "O"" ring installation in (he sample inlet conneclor
(Fitling Assembiy).

AS an ailernate approach, leaks on the inlet side ol
the pump can be delected by using alcoholona "Q" Tip
and lightly swabbtng the connections One al a time or by
directing organic vapor ar smoke at the potential
leakage points and observing the meter response Of
augible atarm.

Leaks {Deyond the pump) are easier o locate. as any
ot the commercially available leak detection solutions
can De used. Cover the exhaust port, which will piace
the exhaust system under pressure, and check each
connecticn, one at a hme. Replace the teflon tubing of
retape the threadeg connectians with leflon jount tape.
Check the igniter and Mixer/8urner Assemodly where
they screw inlo the detector, the high voltage 1erminal
screw on the side of the Mixer/Burner and exhaust port
itsell. Il aher these checks, the {low Qauge ball still will
not go to the bottom wilh the exhaust blocked, the pro-
blem is Lkely a leaking exhaus!t check valve in the
pump, which should be repaired or replaced.

6.2.5 CONTAMINATION CONTROL AND
MAINTENANCE
6.2.5.1 GENERAL

On occasion, the background reading of the OVA may
be relatively high under normal amoient conditions. Am-
bient background readings will vary somewhal depen-
ding on the geographical location where the instrument
is beinQ used. However, the backQground reading nor-
mally should be in the range of 3 to 5 ppm as methane.
The acceptable backQground reading consists of 1 to 1-
1/2 ppm of methane which is present in the normal air
environment. In addition 1o the measurement ol a nor-
mal methane background, theras will normaily be 2 1o 4
ppm of equivaient methane background caused by ac-
ceptable leveis of contaminanon in the hydrogen fuel
and/or hydrogen !uel hangdling system resuiting 1n a
total equivaient metnane reading of 3 ta 5 ppm in clean
air.,

If the background reading goes above Sppmto 6 or?
ppm, i{Mis 18 normally stili acceptable since any
measurement is additive 10 that background reading,
i.,e.. 2 ppm on top ot S or 2 ppm on 10p of 7 provides the
same dillerantial reading, however, the lower
backQround is obviously desirable.

The background reading on the linear OVA's s
zeroed oul Or nuiled out—even though in reaiity the
Dackground still exists. The backQground reading on tne
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"~gar QVvA'sis measured Dy zeroing the metar with the
ci—~e o.ta~2 noting the metar indication after tha tlame
1 2~ =o2aever, on the logarithmic scalied OVA's the
Sa-sorou~2 reading 13 observed on the meter at all

)

- =as3. Th:sis considered desirable since it assures the’

- e-312° 'nat the instrument Is, in fact, operaling pro-
2~y T~e zackzround rsading on the OVA's servas as
T~ 'avel caubration poInt since il does represent the
—agsuremant Of amdient levels O mathane in the air,

~ch are extreamely stable and predictabie any place in
~a actid.

“=~e cause 'or a high background reading is usually
associated with contamination in the hydrogen !uel
sysiem. This will, of course, cause a background
'ucmg since this i3 the function ol the basic detector

i3 measure contamunalion antering the detactor
chambder’’ In agdition, contamination present in the
~verogen will many {imcs leave a smail ynobservabie
ce20sil on the burner face which can continue to
se~erate a background reaging when the detector is in
coeralion and the durner assembly is Neated.

Another possible cause of contamination is the mix-
er/burner assembiy when the contamination s irapped
i the porous bronze sampie lilter, This is not a common
crobieam and usually only happens when an unusually
nigh levetl of contaminant is drawn IntQ the assembly.
Another possible cause of high backQround reading is
zantaminaion someplace in the air sampie line 1o the
catecior. This is also uncommon bu' can be the source

of the problem.

NOTE
OVA's that include the Chromatograph Option in-
stalled can aiso have an indication of high
backQround relatad to saturation or contamination
of the actlivated charcoal {ilter, which is in the line
during chromatograph analysis, or of the column
which is in the hydrogen line at all times.

6.2.5.2 ANALYSIS AND CORRECTION

Prior to analyzing tne probiem, the OVA should be
checked for proper electronic operation, Check
logarithmic instruments for proper hign and iow calibra-
1on points and for proper gas seiector operalion (see
Section 4). On logQarithmic OVA's, check Gas Selector
Dy turnirg to 500 and observing the Mame—out alarm
comes on as the needie gQoes beiow 1 ppm. Il should be
ansured that the instrument is calibrated to methane as
referencec.

Il atter checking that the OVA is property calibrated,
ihe background is suil higher than normal for amoient
concitions . the tollowing procedure should be toliowed
loisolate the cause of the problem.

1} Let the OVA run for a period of time (15 to 30
minules) and see if the background level
decroases as a lunction of time. The
backQround could Qo down and stay down as a
resull of clearing line contamination which Is
removabie simpily by the normal tiow of sir
through the sample line.

2) Take a reading in a known, relatively clean air
environment. Normaily, outside air environ-

3)

4)

)

6)

n

ment is clean enougQh to assess Dy comparisgn
whether the backQround reading Is internal 1o
the instrument or I1s present in the laboralcry

office or location where the insirument is being
used.

It the OVA Includes the Gas Chromatograph Op.
tlon, depress the sample inject valve so Ihal the
activated charcoal is In the hina and observe
whether the DackQrounc reading goes down
and stays steady after the eiution of the air
peak. The readlng shouid always go cdown or
stay the same DbDut never De a Hhigher
backgroundg reading with the sample valve
depressed, since the charcoal filter will take
out any lrace elements of organic vapors in the
air heavier than a C;. if another activated char.
coal filter is available, this may be attached o
the end of the probe (0 scrud the air so that a
clean air sample wouid be going o the calec.
tor. The extarnal activatad charcoal can be us-
ed on any instrument, with or w:thout
chromatogQraph, lor providing a clean air sam.
ple to assess background leval,

It background stil stays up and cannot be
recuced by any of the previous steps, the sale-
ty cover (if included) and the exhaust port on
the detector chamber (Preamp Assembly) on
the bottom of the case should be removed and
the Mixer/Burner Assembly acraped or drush-
ed with a small wire brush. (Reference
paragraph 6.2.1.3.} This will ramove any small
quantities of contamination that are on the Mix-
er/Burner Assembly which could be the source
ol the background vapor. After cleaning the
tace of the burner and tube, replace the ex-
haust port and safety cover (il incluged) and
reigrnite the OVA. I contamination on the
burner face was the cause, the prodblem should
be mmediately resoived and !he ampbient
background will drop to an acceptaple level.

If the background is still present, place your
finger over the inlet of the probe so as 1o
reduce the flow of air to the delector chamber.
Reduced tiow rate may bDe observed either on
the sampie flow QaugQe or can normally Dbe
observed by Ihe sound of the pump motor,

If the background drops immedialely in
response 1o the reduced flow of air 1o he
chambper, this s an ncication that the con-
tamination is 1n (he air sample line. Therelore,
Ihe various parts ot the samgle flow hne such
as pickup probes, umbilical cord to the nstru-
ment, etc., should be investigaled by ‘he cro-
cess ol elimination to see it the conlaminat:on
can be solated.

Sernous contarmination 1n the air samplie hine s
very uncommon. However il very larQe goses
ol very heavy compounds are sampled, there s
a possibility of a resigual contamination which
would eventually clear Itself oul bul may take a
considerable penod of time. A typical cause for
the high background irom the sample line is a

e ———



contamunated Mixer/Burner Assembly Sae
1 paragraph (4) above lor cteaning procedure. It
heavy contaminalion of the Mixer/Burneris suil
ingicated by a high bDackQround. replace the
Mixer!Burner Assembly. In several OVA
models, this will reQquire removal of the Preamp
] Assemply. The old Mixer/Surner Assembly
should be either giscarded or returned o the
tactory tor cleaning and redbuilding
8} Inthe event there s contam:nalion in the pump
i or other internal parts ol the sample ‘low lines
which cannol be removed, he sample llow
components woulc have (0 be disassembled
and cleaned. This is normally a lactory lype
] operation. However, the componenis such as
the pump can De replaced n the field alonQ with
any contaminated lubing in the sample lines.
9) High dbackg@round reagings on OVA’'s which in-
] ¢clugde the Gas Chromatograph Option can be
caused Dy other sources ol contamination. If
the charcoal n the charcoal lilter mounted on
ihe pane! of the instrument is contaminated or
‘ salurated, contaminated air would be supphed
10 the detector and raise the ambient level
dackground. To check (or this, the charcoal
filter canridge can be removed from the panel
l ang either a bypass tube put between the two
connectors or the charcoal can de removed
from the charcoal cartridge and the cariridge
relilled with clean aclivated crarcoal. This
wouid determine if the charcoal was the source
] of the background reading. It is possible that an
apparent high background reading could dbe
cdue !0 contamination in the column that is on
the instrument. This background could be
] caused by compounds thatl are slowly eluting
from a column which has become con-
taminated. The easiesl way to check for column
contamination is to replace :he column with a
‘ known clean column or a shon emply piece of
column tuoing and see i the high background
reading drops.
10) ! ail the aoove steps do not correct the high
] backQroung probiem, the cause will normaily
be contamination n the hydrogen fuel system.

Zontamination in the hydrogen fuel system is usually
e direct result of contamination 1n the hyarogen gas

~— 1;eo o¢ contaminauon introduced during the filing

2ration. Filling hose contamination can be caused by
3r:nQ 'he hose in a contaminated area.
"o remove contamination {rom the hydrogen fuel
-siem . il should be purged with hydrogen. Eftective
‘ging of the hydrogen system is accompiished Dy
szonnecting the capiilary tube lithng which attaches
to the manilold block which has the Iow pressure
f.-uce (H2 Supply Pressure Gauge and H2 Supply
» ve). This disconnects the capillary tubing from the
Jgrogen line so that hydrogen may De purged at a
asonable rate from [he tank assembly through the
r-:ulalors. Qauges and vaives. Aftter disconnecting the
*oillary, the hydrogen lank can De filled in the normal

S e e Ce e

manner The tank valve and H2 supply valve can then be
opanec which will Dleed the hydrogen lrom the tank
Ihrough the H2 fuel system purging out the contamina-
tion which 1s 10 vapor lorm. Thare 1s the possibility that
contaminalion has deen inlroduced Into the hydrogen
fuel system which is not readily purged out Dy tne
hydrogen Qas but Ihts is uniikely. Afier purging with
clean hydrogen, approximately two or three iumes, the
capiilary ludbe should be reconnected and the
background again checked. Five or ten minutes snouid
be allowed before assessinQ Ihe dDackground reading,
since contaminated hydrogen may stil have been trap-
ped in the caprtiary tube.

It another tank assembly in a clean instrument s
avatlable, the fuel sysiem lrom the clean instrument can
be connected (o the conlaminated instrument 10 ab-
solutety verily that it 1s or is nQt 1n the hygrogen fuel
supply system. The interconnection should be made ‘0
the capillary tube of the conlaminatec instrument,

6.2.6 FUSE REPLACEMENT

This paraQraph applies only to ‘he standard (non-
certitied) OVA's. There are Iwo (2) overload tuses in-
corporated in the Batllery Pack Assembly, one s 3 JAG-
1 AMP Sio-Bfo in the power line to the pump and igniter
anc the other a JAG-1/4 AMP in the power line 10 the
electronics. Both fuses follow the current limiting
resistors which provide primary short circuit protection.
However, in the event of an excessive overioad, the
fuses will open and prevent overheating of the current
limiting resistors. It shouid be pointed out that the !
AMP Slo-8lo fuse will biow in approximately 8 lo 12
seconds if the igniter switch is kept depressed. Normai
ignition should take place in not more than 6§ seconds.
Therefore, do not depress igniter button for more than 6
seconds. If ignition does not occur, wail 1 to 2 minutes
and try again, If the required 1 AMP Slo-8lo fuse cannot
be readily obtained, replace lemporarily with a3 3 AMP-]
AG standard fuse.

6.3 TROUBLE SHOOTING

Tabie 61 prasents a summary of recommendged field
troubie shooting procedures. Il necessary, the instru-
ment can be easily removed from the case by unlocking
the !our (4) 1/4 turn lasteners on the panel face and
removing the refill cap and exhaust port. The battery
pack is removed Dy taking oul the {our (4) screws on the
panel and disconnecting the power ccnnector at the
battery pack.

6.4 FACTORY MAINTENANCE

To ensure continuous lrouble-free operation, Century
reacommends a periodic factory mantenance, overhaul
and recalibration. The recommended schedule is every
six {6) to nine (9) months. This mainienance program in-
cluges replacement ol plastic seais and pans as re-
Quired, pump overhaul, motor check, new batienes.
sampie hne cleaning, M2 leak check, recahdration,
replacement of plastic hose as required. and detailed
examination cl the wumtl lor any other reqQqured
maintenance and repair.




he recommanced procedure for maintenance and
~ir beyond the scope of this manual Is to send the
diele Instrument or subassembly 1o the Cantury
vy (or repairs. The assemblies will be handled ex-
nitiously lor rapid turn-around.

FIELD MAINTENANCE
thouQh nol recommended, where flald
ntenance beyond that doscribed herein Is con-
orod essential, the assembly drawings, parts lists
schemaucs in Appendix A" willbe of assistance.

RECOMMENDED SPARES
entury does not recommend that spares be main-
+d for Its Instruments. However, il the instrument !s
3 used in a8 remote area oOr spares are desirad for
wr reasons, the following list should be usea as a

Je
RECOMMENDED SPARES
Recommended Quantitv
[ Scandard Aporoved
~em Description Part No. i B8 98 | 118 1087 12497 138
laniter 510027-1 2 2 2
: Icniter SL0461-1 < 2 3
Pump Valve 510067-3 (10/pka.) 1 1 1 1 1 1
Pump Diaphragm (Buna-N) 510091-1 1 1
Pump D.iapnragm (Tellon) T10063-1 1 I 1 1 1
Cup, Filter (3J/8 CD, §5) S10718-1 (5/oka.) ) 1 1 1 1 T
Mixer/Burcer ASsv $10557=2 1
E Mixer/Burner Assv £10557-1 1 1
Mixer/Burner ASSv . S105L3-1 P! s 1
Wafer, Teflon, H; Valve S$10160-1 (10/pkqg.) 1 i 1 1 1 1
T Washer, 8rass, Hy Valve 510160-2 (10/pkg.) 1 i 1 ) L 1 e
z Exhaust Port ASsV T10425-1 T I 1 3
Exhaust POrt ASsv 510530-1 [ 1 ) 1
Battery Pack Assv 510070-1 1 Lo 1T
b Batterv Pack Assv 510542-1 ! 1 1
3 Sample Line ASSY SI0316-1 1 T ) 1 I
‘ Part:cle fiicers SI0L14-1 1 | ] 1 i
| Particle f.l-ers T SI0L16-. ] 17 1T+ 1§ L g
TE: Unit quantity is each unless otherwise noted. ' T




TROUBLE
1} Low sample llow rale on {low Indicalor
Nominsily 2 unils on llow gauge. (See 3130 6
below and reler 10 paragraph 8 2.4)

TABLE 8-1

TROUBLE SHOOTING PROCEDURE

a) Chneck primary Illier in sidepack and particia
Hihera In the pickup assembiy.

b) Determine assambly contaiming reastriction by
process of oliminatlon, 1.a, ramove probhe,
temove Readoul AszemDly, ramove primary
tilar, sic.

c) it ine rasiriciion 13 1n tha Side Pack Asaambly.,
lurinar 130late by disconnecling the sample
flow lubing at vanous points, i.e.. puinp output,
chambar input, elc.

Note: The inharont reatrictians due 1o langih ol
sample lind, Hame arrestors. a'c., Mmusl ba
laken Inlo account when irouble ahooling.

REMEDY
Raplace or clean lilter il ClogQged (See paragrapnh 82 1)

Invastigaie the a233o0mDly containing thiay restnchion 1o
determine Causs of blockage. Clean or replace a3 e
Quired.

Itn the dalector chambar, remove and cioan or replace
potous melal tlame arreators. H pump 1s found 10 Le the
prodiem, remove and clean or raplace

2} H2MName wil notlight. {Ses aiso 8 below)

a) Check samplo llowrala(see | above).

b} Check igniter by removing \he champer ex-
haust por and observing the glow when tne IG.
NITE Bultoni1s depressed

c) Check lor tatcd H2 Supply Pressure. (Listed on
catibravon plaie on pump brachket.)

d) Check H2 llow rate by obsorving ihe PSI
aecrease in pressure on ihe H2 Tank Pressure
gauqge. The llow ra1e should ba aboul 130 PSI
deciease in pressure peil hout. {Approxiinatlely
V2cc/imin. atdeteclon)

Oninstruments wilh GC Option, disconnect col-
umn and mcasure H2 llow (ate wilh a bubble
maeler.

e} Check all H2 plumbing joinls lor leaks using
30ap bubble solulion AlsO, shul ofl all valves
and nole prassure decay On H2 tank gauge. it
should be ieas than 350 PSIG per hour.

1)  Check 10 3ce il H2 supply system 1s liozen up
Dy LRING UMILINIO 3 warm aiga.

K ‘ )
(_j\C-C.L l)«:l"((‘(‘-‘ e(.{,ch hH V}

It sample NOow rate 13 Iow_ (0llow procedure | above

it ignner doas not ight up, replace the plug It ignier
sull 00e 3 NOL hight Cneck ine DaNery ang winng

Hlow sremove Daltery Pacx and acdjusi 10 0r0CEr level Dv
lurning the alien wrencn agusiment on e low
pressuie reQulalor cap.

The normal cause 107 H2 llow re311CHON would be 3
biocked of panially DIOChed Caoslary wype. Il Now ra18 13
masrQunally low. anempt 10 compensate by ncreasing
the H2 Supply Pressuie by one-nail or one PSL it llow
rate Cannol be compensaied fQr replace Caoitiary tuwdD
If\q

Repair leaking joint

Wineie 13 Mosisluie in Ihe M2 supply system ang the unit
musl be Operaled in sublieeling 1emperalures. purge
the H2 syslem wilh dry N2 and ensvre the H2 Qas used
s Ory

\__(“4(:' ' 09—4[ ’.L-C_’i })C\-{t"“*) YT‘O-«) nel fo s

= o e O ST Mpnes
C("l\l\t".C;H“ /“’O (_,‘\m- .5(’_(_, l\('\;:) L\ PO~ cf) oo
| | (coed! u;-l,..c‘/—(Q.- 4~ Uf‘“"‘-,«h@U;’} )




0)

n)

Remove exhaus! pon and check fofr contamina-
non {See Figure 6 2)

Check spacing belween collecung elecitode
and Lurnes Lp Spacing shouig be @ 1 1o @ t5in-
ches

il the chambes s iy, clean with elnyt alcohol and ary
by running pump lor appronimately 15 minutes H H?
jueljel s Misahigned, ensure the pOrous melal hame ar-
18510118 pioperly sealed

Adjust Dy screwing Minxes/Burner Assemply 1n or out
Tmis spacing problem  sShould only occur  alier
rcassemphing 2 Muaci/Burner Assemuly 10 3 Preamp
Assembly

31 M2 Name hghts bul will nol slay ighied

Fotiow procedures 2 1a). (c), (). (e}, (Q) and (h)
above Atsotcler 1o Sbelow

¢ Flame-oul alarm will N0\ Qo ON when M2 llame s
oul

a)

b)

cl

[s1}

Check instcument caibrahon selning and GAS
SELECT conuol seming Relet 10 paragraphs
2112an02132

Ramove exhaust port and check tor leakage
curient path in chambe! {ProLably Mmossiure Of
dwtan chamber)

I apove procedures 4o NPl rcsolve the pio-
biem. the probabie cause is a Mmallunchion In
the picamp of power board asscmbhies

Check volume controt knob 1S lurned up.

Readjust as regquued 10 proper seting HNote that on
hnear QVA's ihe Nlame-oul alaIm s aCludica when the
meier icacing Qoes Delow tero On logarnnmic OVAa'y,
the alarm s aclualed when ine signatievel Qoes below |
pHm methane afr eguivalent

Ctean conlaminabion and/of moisiure lrom \he chamber

usiIng a swab and aicohol, dry chamber Ly 1unmng
pump lor approximately 1S minuies

Relurn pteamp chamber of power board assembdiy (o
the laciory (O7 tepai.

Agjuziior gesired volume

S5 Faise hame-outl alarm (Apphies 10 hinear OVA's)

Flame-oul alarm 13 aciwualed on hnear in-
strumenis when $;pnal poes below eleclionc
1er0 1evenihough llame 1s sull on). Thus can be
due 10 naccuraie nmilial selung, dnhi or a
decreasc in ambient concentiabion. Venly
this 1s the prablem by 2eroing meter with flame
oul and resQniting {Sec paragraph 2.1.2)

whnen using the X1 range. adjust meler 10 | ppm cather
than jero See paraqrapn 2 3.2 Be sure wnsirument has
been jerocd tO “lowesi &xpecled ambieant DackEround
level™”

61 Stow response hme. te.. hime 10 Obtain
response alier sample s apphed 1o npul
tReter 10 paragrapn b 2 4)

b)

Check 10 ensuse that probe 18 lirmly sealed on
\he rubter seatin the rpadouvtl assembly

Check sampic llow rate per procedure ' above

Reseal by holding Ihe probe lirmiy against the rudoer
seal and Inen 10Ck 1IN POSINGA with the Ynusied loching
nul

Sce 1\ above




7Y Slow recovery ime_ i e L 10010ng 3 lime {Or ihe
reading 10 GOt Dack 10 ambiant aflar eaposuie
10 2 high concenliration ol o1ganic vépor.

b)

This probiem 13 normally causad by contaming-
tton in tho sample inpul ine. requifing pumping
for a long perod 10 Qot Iha syslom cloan ol
vapors again. Charcoalinthe llnes would be the
wor3l iypn ol conlarmsnalion Isolate \hrough
the process ol shnunauon (Ses 1 (b)),

Check liama chamber lof contaminauon.

wiwan o L, e COf vy e s
asregquireq

Cican a3 requireo.

8) Ambient background reading In clesn snvion-
mant s 100 high (Reler io paragraph 6 2 5)

a)

2]

cl

An ambiani DaCkQround redding can be cavsed
by hydrocarbons in the H2 luel supply sysiom
Place lingar over sample probe lube resincing
sampie How and «d mcetar indication does nol go
down sigmificantly {he CoOntamination is pro-
bably inthe H2 luel.

AN ambien| DaCkground 18ading can be caused
Ly a residue ol sampile. building up on Ine lace
ol \he samole niet hilter. If the 1estin 8 (a) abave
produces alarQe arop mnreading, this 13 usually
the cause.

An amoient DAICKQIound feading can Jiso be
caused by hyadrocarbon conldaminanon 1n ihe
sampie input system. The most bhely cause
would De a contaminant absorbed or conaens-
edin the sample line

Nowe: il 3nould be cmphasized (N3l running the
insifumaent Iends 10 hecp aown the buildup of
backqQround vapois. Thereiore. fun the umil
whneneval pO33+bio ana st0re o with 1he Carry-
NG cIse ooeninciean Jir.

Use 3 mgner grace ol hydrocarpon liee hydroQen
Check lor conwaminatea hitings on hihng nose
a3semoly.

Rermove the exhaus! 0OsY 1)) 13 NOI NECESSArY 1O feMOove
INsyument lrom Casel usa 3mall wire orusn ltom ine
100l kil OF 3 xnile Dlage ana gnilv 3Cruo sunace o1 sam-
ple iniel hlier

Cigan an010s 1eD1ACE IN2 3amMOie NDLI NOES, NOIMans
INe hines will Clear uD with suthcien funning

2 Pump will nOkfun

al

Check 1| AMP $§10-810 luse on inhe battery pach
cover MNOTE Ceruheo OVA's do not have
luses

Aeplace luse IMPORTANT Note inat luse 43 a Slo-3l0
type 11 luse conhinues 1O DIow wnen 1IQniler Swilcn 1§
closed. check gniler tar shorl circwil Ihgniier s notthe
prooiem 1here 1s 3 5hor in the winng oOr DuUMp MoIor
Reiurn OVA 10 1actory of authonized repar lacibily

10) NO pOwer 10 electtoMmCs bul pump fruns

Check 1734 AMP luse on Ihe ballery pack cover.
NOTE Ceruhed OVA's do nothave luses

Replace luse (lluse conunues 1 DIow Inere 15 3 shon
1 1he elecuonmics assembly Relurn OVA 10 taciory of
auinotired repasr laciiy,

11) NO power 10 pump Of elecironics

¥4

)

Place Daillery on charger and sea il powar 13
then avanabie Recharge 1 a NON-Dazargous
asrea only

Il power 15 availaple, Dailtery pack 18 duead or open
Recnaige Danery pack I anil geteciive replace bDatiery
pack Relesrence paragraph 27






APPENDIX D
REQUESTED ANALYSIS METHODS



TABLE D-1

(A11 Unfts are Micrograms/Liter)

METHOD DETECTION LIMIT

PARAMETER CAS # IN REAGENT WATER
Benzene 71-43-2 1.5
Bromodichloromethane 75-27-4 1.5
Bromoform 75-25-2 1.5
Bromomethane 74-83-9 10
Carbon Tetrachloride 56-23-5 1.5
Chlorobenzene 108-90-7 1.5
Chloroethane 75-00-3 1.5
2-Chloroethyl Vinyl Ether 110-75-8 1.5
Chloroform 67-66-3 1.5
Chloromethane 74-87-3 10
Dibromochioromethane 124-48-1 1.5
1,1-Dichloroethane 75-34-3 1.5
1,2-Dichloroethane 107-06-2 1.5
1,1-Dichloroethene 75-35-4 1.5
trans,1,2-Dichlorcethene 156-60-5 1.5
1,2-Dichloropropane 78-87-5 1.5
cis-1,3-Dichloropropropene 10061-01-5 2
trans-1,3-Dichloropropene 10061-02-6 1
Ethyl Benzene 100-41-4 1.5
Methylene Chloride (*) 75-09-2 1
1,1,2,2-Tetrachloroethane 79-34-5 1.5
Tetrachloroethene 127-18-4 1.5
Toluene (*) 108-88-3 1.5
1,1,1-Trichloroethane 71-55-6 1.5
1,1,2-Trichloroethane 79-00-5 1.5
Trichloroethene 79-01-6 1.5
Vinyl Chloride 75-01-4 10
Acrylein 107-02-8 100
Acetone (*) 67-64-1 10
Acrylonitrile 107-13-1 50
Carbon Disulfide 75-15-0 3
2-Butanone 78-93-3 10
Vinyl Acetate 108-05-4 10
4-Methyl-2-Pentancne 108-10-1 (3)
2-Hexanone 519-78-6 10
Styrene 100-42-5 1
m-Xylene 108-38-3 2
o-Xylene** 95-47-6

p-Xylene** 106-42-3 2.5

*Common Laboratory Solvent - Blank Limit i1s 5x Method Detection Limit
**The o-Xylene and p-Xylene are reported as a total of the two

[cmj-400-54a]



U. S. Environmental Protection Agency SAS Number
HWI Sample Management Office

P.0. Box 818, Alexandria, Virginia 22313
PHONE: (703) 557-2490 or FTS-557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

X  Regional Transmittal Telephone Request

A. EPA Region and Site Name: Region V Sturgis Municipal Well Field

B. Regional Representative: Dennis Wesolowski

C. Telephone Number: ( )

D. Date of Request:

Please provide below a description of your request for Special Analytical
Services under the Uncontrolled “~~>rdnuc Wacte Numosite Program. In

order to most efficiently obta‘ your request,
please address the following cc¢ . Incomplete
or erroneous information may ri s5ing of your
request. Please continue resp: ~ attach

supplementary information as n

1. General description of ana nalysis for
volatiles by GC/MS in surface ow sensitivity
limits.

2. Definition and number of ... . whether whole

samples or Tractions; whether organics or inorganics; whether
aqueous or soil and sediments; and whether low, medium, or high
concentration):

Analysis will be performed on 8 surface water samples and 196 groundwater

samples to be considered low concentration.




3. Purpose of analysis (specify whether Superfund (Remedial or Enforce-
ment), RCRA, NPDES, etc.):

MDNR lead remedial investigation

4. Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: delivered daily by

Federal Express.

6. Approximate number of days results required after lab receipt of
samples: Laboratory will report results within 15 days of receipt of samples.
/ days tor analysis

7. Analytical protocol required (attach copy if other than a protocol
currently used in this program):

Organic analysis IFB WAB85-J664

8. Special technical instructions (if outside protocol requirements,
specify compound names, CAS numbers, detection limits, etc.):

1. Exceptions to Organic IFB - Attachment 1

2. Required low sensitivity limits - Table 7.
3. Requirements for determining sensitivity [imits: easily recognizable
spectra for all compounds using 1.5 ug/1 for VOA's.

4. Initial calibrations: or RFs should be <40 for each VUA before
beginning analysis.

5. Continuing calibration: run daily calibration standard before running
analysis. %D should be <25 for all compounds in VOAs. If some are
greater than 25%, they should be reinjected. If still out, rerun 3 point
curve,

9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of-Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

A1l deliverables included in the IFB are required including instrument

sensitivity determinations. The lab will notify the Re?ion prior to diluting

any sample. egional approval i1s given to dilute, ail the data will be

submitted; data dilution will be reported on separate OADS forms.




-3-

10. Other (use additional sheets or attach suppiementary information,
as needed):

Name of sampling/shipping contact: Brian Hegge

Phone: (608) 273-0440

Please return this request to the Sample Management Office as soon as
possible to expedite processing of your request for special analytical
services. Should you have any questions or need any assistance, please
call the Sample Management Office.



I. DATA REQUIREMENTS

Parameter Detection Limit Precision Desired
+% or Conc.
As listed (Table D-1) As 1isted (Table D-1) See Attachment 1

II. QUALITY CONTROL REQUIREMENTS

Audits Required Frequency of Audits

Organics as in IFB As in IFB

Limits*

[¥% or Conc.)
Attachment 1

III. *Action Required if Limits are Exceeded:

Reanalyze. Contact Chuck Elly (312) 353-9087 or Dennis

Wesslowsk.

[jam-26-6]



VOA -

ATTACHMENT 1
Increase sample volume up to 20 ml to meet quantitation limits.
Initial Calibration: 5 ug/L, 10 ug/L, 20 ug/L for all compounds except
acrolein and acrylonitrile, which should be run at 200 ug/L, 300 ug/L,
500 ug/L.
Continuing Calibration: 10 ug/L except all those compounds that have a
detection 1imit greater than 3.0 ug/L which are to be run at 20 ug/L.
Acrolein and acrylonitrile should be run at 300 ug/L.
Surrogates: As in IFB but at 10 ug/L with percent recovery 80-120%.
Matrix spike: As in IFB but at 10 ug/L with percent recovery 80-120%.

A1l RFs must be 20.05.

NOTE: The IFB 1imits for the RPDs for the matrix spike/matrix spike duplicate
results apply for all of the organics analyses.
For corrective action when surrogates are outside the SAS required
recovery limits, see the IFB for re-extraction/re-analysis
requirements.
*The surrogate and matrix spike amounts listed are the concentrations
in the 1{ter of the sample.

KDF/cmj/KDF

[cmj-400-54]



Alkalinity (H20) 6/29/87
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.0. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Client Request

X Regional Transmittal Telephone Request
A. EPA Region/Client: Region V, Sturgis

B. RSCC Representative: Denpis Wesolowski
C. Telephone Number: 312/886-1971

D. Date of Request:

E. Site Name: Sturgis Municipal Well Field

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result
fn delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytfcal service requested: __Analysis for

alkalinity in waters (surface waters, groundwaters, drinking waters,
leachates, etc.). Samples will be unfiltered. Reports are reported as mq/l1
CaC03.

2. Definition and number of work units involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous
or soil and sediments; and whether low, medium, or high concentration):

196 groundwater samples (low level)

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement).
RCRA, WPDES, etc.):

MONR - lead remedifal fnvestigation

[jap-750-97]
[jap-750-96]



Revised 6/29/87 Analysis for alkalinity
-2-

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily by overnight carrier

Number of days analysis and data required after laboratory receipt of samples:

.
Laboratory should report results within 30 days of receipt of samples.,

Analytical protocol required (attach copy if other than a protocol currently used in
this program):

1) Alkalinity EPA Method 310.1 (Titrimetric, ph 4.5) 2) Standard Methods, 16th Edition,

Method 403 4c and 4d.

Samnles will be stored at 4°C unti) analysis and validation of results.,

Special technical instruyctioa ({f outside protocol requirements, specify compound
names, CAS numbe~s, detection limits, etc.):

. Samples holding time should not exceed 14
days from date of collection. Use potentiometric tit-ation to pH 4.5 for alkalinity >
20 mg/1 as CaC03. For concentrations <20 mg/1, use EPA Method 310.1 (Section 6.3) or

tandaryd Hethods, Method 4&i de 0 not use titrant volumes greater than 1.

Ohtain ajsproval of CPMS, CRL prior to use of any other method.

Use NarCOx to standardize titrant. Standacdize the pH meter and the titrant each day.

Standardize the p¥ mete~ ysing at least two buffers which bracket the end point.

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody dozumentation, etc.). If anot completed, format of results will be

left to program discretion:
The Test procedure used will de clearly identified. Beach

records tabulating the order of analysis including pH meter calibration, titrant standardi-
zation, lab blanks, samales. 1ab control standards, duplicates, etc., with resultin
titrant volumes o- reada=-s will De provided along with Calculation worksheets.
records will be Yegible and sufficient to recalculate all sample concentrations and OA

dit results. Repo-t method of titrant standardization.

IPA OC Reference samples. or any other. refereace sample or initial calidbration verification
- bDe identif:ed as to source, iut number, and sample number, Lorresponding "true or

~arget values and associated 95% confidence limits for analysis results will be provided
‘o° all reference sampies used.

- Other {use additional sheets or attach supplementary information, as needed):

-~ “ame of sampling/shipping contact: Mike Linskens

Dhrne * (ANAN 23a_nnin



« DATA REQUIREMENTS

Pa-ameter:

Alkalinity

b
NJOTE: +These ar~e minimum
rejuirements. Repo-~t
actual deteltion limits
used based on allowable
m2thoddlogies,

Analysis of alkalinfty

Detection Limit

2 mg/]l for low level

20 mg/]1 for high level

6/29/87

Precision Desired

+% or Conc,
+ 2 mg/1 for Conc.

< 20 mg/1 CaC0q
+ % fpl‘ o1, [ %

> 20 mq/1

~ 1o QC REQUIREMENTS - Do not yse designated field blanks fo: QA audits.
Tne 02 aud:ts below will be done for each group of low-level and high-level

awalinity determinations.

Audits Reguired

1ad blank

1ad duplicate

Freguency of Audits

at least 1 per group of
10 or fewer samples

at least 1 per group of

Limits* (% or Conc.)

<10 mg/1 for high-
level samples tested.
<2 mg/1< for low-
Tevel samples tested.

+ 103 or + 2 mg/]

10 or fewer samples

lab control sample 1 per sample set 90-110% recovery.

1 set of EPA J7 mineral
reference samples

[1. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanlyze samples.

Contact Jay Thakkar (212) 886-1972 or Chuck Elly (312) 353-9087.

!
11 se return this request to the Sample Management Office as soon as possible to expedite
r _essing of your request for special analytical services. Should you have any questions
r need any assistance, please call the Sample Management Office.



Sulfate (H20)
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.0. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Clfent Request

X Regional Transmittal Telephone Request

EPA Region/Client: Region V, Sturgis

RSCC Representative: Dennis Wesolowski

Telephone Number: 312-886-1971

Date of Request:

m o () @ p_J
L] - L] . L]

Site Name: Sturgis Municipal Well Field

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable, Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis for Sulfate
in waters (surface waters, groundwaters, drinking waters, leachates, etc.)
Samples will be unfiltered.

2. Definition and number of work units involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous
or sofl and sediments; and whether low, medium, or high concentration):

196 groundwater samples - low level

3. Purpose of analysis (specify whether Superfund (Remedfal or Enforcement).
RCRA, WPDES, etc.):

MDNR _lead remedial investigation

[jap-750-97]
[1ap-750-92]



4.
5.
6'

7.

10.

11,

o

Revised 6/12/87 Analysis for sulfate in water.
-2-

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Dailv bv overnight carrier

Number of days analysis and data required after laboratory receipt of samples:
Laboratory should report the results within 30 days upon receipt of samples.

Analytical protocol required (attach copy if other than a protocolxcurrently used in
this program):

1. EPA Method 375.2 (Colorimetric Methylthmol Blue) - 1983 ed.

- Note: This method requires V.75 mg/] S0z in Dilution Water(See Reagent Section 5.
2. Method 426C of Standard Methods, l6th ed. (lTurbidimetric)

= Note: this last method provides for measurement of sulfate using 2 standard curves

1‘¥2r sulfate concentrations between O and 10mg/V, and 1 between 10 and 40 mg/)
sulfate.

Samples will be kept at 4°C until validation of results,

Special technical instruction (ff outside protocol requirements, specify compound
names, CAS numbers, detection limits, etc.): .
Sample holding time is not to exceed 28

days from date of sample collection. Sulfate standards will be prepared daily from stock
so‘ution. Samples igth absorbances of turbidities greater than that in the ﬁ%gnest stan-
dard will be diluted and rerun. For Method 426C, 1) the reanalysis solution should conta
between 20 and 40 mg/1 sulfate, and 2) concentrations must be corrected for background

turbidity and color per Section 5d of Method 426C using pH adjusted sample aliquots.
Use only the methods specified. Calibration curves must include at least 6 points
{including a zero concentration standard) for Method 375.2 and Buffer A of Method 426C.

Anaiytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will be

left to program discretfon.
The test procedure used must be clearly {dentified. Results

shall be reported as mg/1 SO4. Bench records tabulating the order of calibration standard
lab control s<andards, tab blanks, samples, spikes, etc., with resylting absorbances
of concentration readouts, will be provided agong with copies Of worksheets used to cal-
culate results. Background absorbances used for turbidity corrections must be tabulated
for each sample aliquot tested. A photocopy of the instrument readout (je. strip charts,
printer tapes, etc.} must be included. All records of analysis myst be legible and
sufficient to calculate all concentrations and results,
EPA QC reference samnles, cor any other reference sample or initial calibration verificatic
will be identified as Lo Source,lot nusber, and samp;e number. Lorresponding 'true’ or
target values and associated 951 confidence 1imits for analysis results will be Erovided
or all reference samples used.

Other {use additional sheets or attach supplementary information, as needed):

i

Nzme of sampling/shipping contact: " Mike Linskens
phone: _(608) 223-044Q




Revised 6/25/87- Analysis for sulfate in water

e3e
DATA REQUIREMENTS
Parameter: Detection Limit Precision Desired
+X or Conc.
Sulfate 3 mg/1 Method 375.2:

Vifferences in duplicate
sample results are to

N be ¢ 3 mg/1 for con-
centrations < SO mg/1,

and < 10% for concentration

L
————

> 50 mg/1.
Kote: These are mine Fethod 426 C:
imyn requirements. Report Differences in dupli-
the actual detection limits cate sample results
used based on allowable are to be < 2 mg/1 for
methodology options, concentrations < 20

mg/1 and < 10% Tor
concentrations > 20
mg/1 in aliquot tested.

'1. QC REQUIREMENTS - Do not use designated field blanks for QA audits.

Audits Required Frequency of Audits Limits* (% or Conc.)
Matrix Spike* 1 per group of 10 or
:gwer samples 85-115%

hd + (10% or 3 mg/1) for
Method 375.2
+ (10% or & mg/1) for

Lab Duplicate

Method 426C
Lab Blank (U mg/T 30;) v v <5 mg/7 - Method 375.2
~2 to +2mq/1=-Buffer B of
Hethod ligt or % of
Lab Blank (10 mg/1 SO4) * " 8 to 10mg/) - Buffer Ao
Method 4
Calibration Verification T per group of 10 samples ~90 =~ 110%
Standard and at end of sample set
I Set of EPA UC Mineral once per sample set B5-115% for each
Reference Samples concentration.

*Matrix spike concentrations will be greater than 30% of sample concentrations,
but spiked samples shall not exceed working range of standard curve.

ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samples,

Contact Jay Thakkar (312) 886-1972 or Chuck Elly (312) 353-9087. ,

Please return this request to the Sample Management Office as soon as possidble to

expedite processing of your request for special analytica) services. Should you
S::g any questions or need any assistance, please call the Sample Management
1ce.




Chlorides (H20)
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.0. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Client Request

X Regional Transmittal Telephone Request

EPA Region/Client: Region V, Sturgis

RSCC Representative: Dennis Wesolowski

Telephone Number: 312-886-1971

Date of Reguest:

m o (@) w >
. . . . .

Site Name: Sturgis Municipal Well Field

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the follaowing
considerations, if applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis for Chloride
in waters (surface waters, groundwaters, drinking waters, leachates, etc.)
Samples will be unfiltered.

2. Definition and number of work units involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous
or sofl and sediments; and whether low, medium, or high concentration):

196_gqroundwater samples - low level

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement).
RCRA, WPDES, etc.):

MDNR lead remedial investigation

[jap-750-97]
[jap-750-91]



Analysis of Chloride 6/25/87

timated date(s) of collection:

‘mated date(s) and method of shipment:  Daily bu overnight carrier

“Ser of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days of receipt of samples.

) ryticaf protocol required (attach copy if other than a protocol currently used in

1 % program):

1. EPA Method 325.2 (Colorimetric, Automated Ferricyanide, AA I1), 1983 ed.

"ITE: A Region V CRL Auto-Analyzer~ manifold (0-20 mg/1) is attached for modification of
Method 325.2 and to correct errors jn Method 325.2.

or
_2.__ASTM D 512C-81 (Colorimetric, Manual Ferricyanide).

mples will be kept at 4°C until analysis and validatior of results.

pccial technical instruction (if outside protocol requirements, specify compound
ares, CAS numbers, detection limits, etc.): Prepare all standards , reagents, blanks, etc.
* th ASTM Type 1l reagent water or equivalent, calidbration standards will be prepared

+ ily from stock solutions, Use working concentration range or standard curve between
U-23 mg/T 0- Tess. Lalibration curves Must contain at least 5 points (including a zero
_r~ncentration standard). Dilute and reanalyze any samrles with concentrations greater
1 an highest standard, Remove any large amounts of turbidity prior to sample analysis
txee Section 7.1 of Method 325.2).

Use only the specified methods, No others are allowed.

12'ytical results required (if known, specify format for data sheets, QA/QC reports,
% n-of-Custody documentation, etc.). If not completed, format of results will be

1. to program discretion,
~ Bench records tabulating the or~der of calibration standa~ds,

Q) cification and control standards les, blanks, matrix spikes, etc. with resultin
F ak height, conCentration, or abso-bance read-outs will be provided with copies 0
wortksheets used to calculate results. A photocopy of instrument readouts, i.e.

sTripcharts, printer tages, etC., must reco~ds o

2 alysis and calculations must be legible and sufficient to recalculate all sample
concentrations and QA Audit results. : :
EPA QC reference sa=ples, or any other reference sample or initial calibration verifica-

t o, will be identified as to sou~ce, lot number, and sample number. Corresponding
“ -ue® or target values and associated 95% confidence limits for analysis results will
de provided for all reference samples used.

h - (use additional sheets or attach supplementary information, as needed):

» of sampling/snipping contact: Mike Linskans '
Phone: (608) 273-0440




3.
NATA REQUIREMENTS
Parameter: Detection Limit
chlozide 0.5 mg/]

NUTE: These are
minimum requirements,

Repo~t actusl detection
1imit used based on

allowadle methodology
ot igns.,

cloride 6/25/87

Precision Desired
{+% or Conc.)

Differences in duplicate
sample resulits are to

be < or = to 0.5 m3/1 for
concentrations < 5 mg/1 ang

< or = to 10% for
concentrations exceeding

k3 mg/l

Report chloride concentrations
to the nearest 0.1 mg/1
Detween O and 20 mg/1.

QC REQUIREMINTS Do not use any designated field dblanks for QA Audits.

Audits Required

fFrequency of Audits

Matrix spike*

1 per group of 10 or

Limits* (% or Conc.)

B5 - 115% Recovery

fewer samples
Lad duplicate * :

+ or -(10% or 0.5 mg/1)

< 0.5 mg/1

_ad blank . "
alibration verification
standa~d . *

90 -~ 110% Recovery

1 set of EPA QT Mineral
Reference samnles - 2

1 per sample set

85 - 115% Recovery

concentration levels,

: Hagriz spike concentrations will be greater than 30T of sample concentration, but
spiked sample shall not exceed working range of standard curve,

ACTION REQUIRED IF LIMITS ARE EXCEEDEN:

.ake corrective action and reanalyze samples.

. antact Jay Thakkar (312) 886-1972 or Chuck Elly (312) 353-9087,

e eturn this request to the Semple Management Office ss soon as possible to expedite

s ng of your request for special analytical servaces.

ag any assistance, pleacs ral) the Cammnlan Wamemnn

Should you have any questions

DRANTE—. [ R = - ol —
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TKN (H20)
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.0. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Client Request

X Regional Transmittal Telephone Request
A. EPA Region/Client: Region V, Sturgis

B. RSCC Representative: Dennis Wesolowski

C. Telephone Number: 312-886-1971

D. Date of Request:

E. Site Name: Sturgis Municipal Well Field

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, 1f applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis for TKN in
waters (surface waters, groundwaters, drinking waters, leachates, etc.)
Samples will be unfiltered.

2. Definition and number of work unfts involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous
or soil and sediments; and whether low, medium, or high concentration):

196 groundwater samples - low level

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement).
RCRA, WPDES, etc.):

MDNR lead remedial investigation

[jap-750-97]
[jap-750-93]



6/16/87 Analysis for total Kjeldahl nitrogen in water

-2 -
Estimated date(s) of collection:

Estimated date(s) and method of shipment:  DAlly by overnight carrier

Number of days analysis and data required after laboratory receipt of samples:

Laboratories shall report results within 30 days after receipt of sampleg

e -
Analytical protocol required (attach copy if other than a protocol currently used in
this program):
1) EPA Method 351.2 (Colorimetric, Block Digestor, AA II)

2) EPA Mathod 351.3 (Calorimetric, Titrimetric, or Potentiometric ) (NKOTE: For~ Method
351.3 the micro-Kjeldahl technique is not acceptadle,) Samples will be preserved in the
field using H2S04 (1ml1/L) to pH<2, samples will be stored at 4°C until analysis and
validation of results. '

Special technical instruction (if outside protoco! requirements, specify compound

names, CAS numbers, detection limits, etc.):
For all Methods: Analyze samples within 28

days after collection. Check the sample pH (wide range pH paper). If the pH>2, contact
CPHS, CRL for instructfons. Use nicotinic acid for the control standard. Use an organic
nit-ogen compound for the mat ix sSpike. Use only the Methods spacified in item /. Metho
351.3 requires distillation separation, prior to all final ammonia measurements.
;or H:thod 351,3: Use only the Colorimetric method for samples containing less than

mg N/1.
For Colorimetric Methods (351.2 and 351.3): Use at least five calibration standands
uding & zero concentration standard). Dilute and reanalyze samples with concentra-

tions that exceed the highest calibration standard.

Fo- the Poteatiowetric Method (351.3): Use at least four calibration standards. U1lute
and reanalyze samples with concentrations that exceed the highest calibration standard.
Fo- the Titrimetric Metnod 351.3): Standardize the titrant each day. 1nclude records

of indicator blank.

Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chain-of-Custody documentation, etc.). If not completed, format of results will dbe

left to program discretion.
Identify the test procedure and options used. Provide bench

~ecords and all records of calibration, analyses, and calculations for standards, samples
blanks, any titration indicator blanks, duplicates, spikes, controls, etc. Include ab-

sorbances, peak heights, responses, concentrations, etc. for each measurement. Include
digestion logs showing sample volumes and dilutions for all samples. ldentify organic
nitrogen compound used for matrix spikes. Records must be legible and sufficient to
recalculate all concentrations and SA audit results. Provide photocopies of all instru-
ment readouts [1.9. stripcharts, print-outs, etc). Report results as mg N/1. ldentify
the compaund used for the matrix spike.

EPA QC referenca samples, or any other reference sample or initial calidbration verifica-
tion, will be fdentified as to source, lot number, and sample number. Corresponding “tru
or target values and associated 95% confidence limits for analysis results will be provi-
ded for all reference samples used.

li. Other (use addttional sheets or attach supplementary information, as needed):

11. Name of sampling/shipping contact:

Miks Linskens

Phone: (608) 273-0440




-7 %

DATA REQUIREMENTS

Par~ameter:

_JKN =
NOTE: These are
minimyn requirements,
Report the actual
detection limit used
based on allowatle
methodology options,

3.

Detection Limit

0.1 mg N/

Precision Desired

{#% or Conc.)

Duplicate s;mgje results

must agree within 0.1 m3/1
for concentrations <1 mg/)

and within 10% for concen-

trations > or = to 1 mg/l

QC REQUIREMENTS Do not use designated field blanks for QA audits.,

Audits Regquired

Control standa=ds (Nicotinic
Acid)

Matrix soike*

Lab duplicate

Lab dlank

Salibration verification
Standard
set o C nutr-ient
reference samples
conc. 3 and 4,

Frequency of Audits

one per set
one per qroup of 10 or
Tewer sanpie§

n L]
w— —

and at
the end of the set

one per set

Limits* (% or Conc.)

70 - 110% recovery

85 - 115% recovery
+ (10% or 0.1 mg N/1)

+ 0.1 mq N/1

90 -~ 110%

85 - 115%

*Matrix spike concentration will be greater than 30% of the sample concentration

wt will not exceed the highest calibration standard.

Jrepared from an organic nitrogen compound.

\CTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective actica and reanalyze samples,

Matrix spikes will be

.ontact Chuck Elly (312) 353-9087 or Jay Thakkar (312) 886-1972.

’
s¢ return this request to the Sample Managesent QOffice as soon as possible to expedite
esaing of your request for special analytical services. Should you have any guestions

ted any assistance, plesase call the Sample Management Office.



TOC (H20)
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.0. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Client Request

X Regional Transmittal Telephone Request

EPA Region/Client: Region V, Sturgis

RSCC Representative: Dennis Wesolowski

Telephone Number: 312-886-1971

Date of Request:

m o (g} -] p -
. L] L] . L]

Site Name: Sturgis Municipal Well Field

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: Analysis for TOC in
waters (surface waters, groundwaters, drinking waters, leachates, etc.)
Samples will be unfiltered,

2. Definfition and number of work units involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous
or soil and sediments; and whether low, medium, or high concentration):

196 groundwater samples - low level

3. Purpose of analysis (specify whether Superfund (Remedial or Enforcement).
RCRA, WPDES, etc.):

MONR lead remedfal investigation

[jap-750-97]
(jap-750-94]



Revised 6/30/87- Analysis for total organic carbon
.2-

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily by overnight carrier.

Number of days analysis and data required after laboratory receipt of samples:

Laboratory should report results within 30 days of receipt of samples,

Analytical protocol required (attach copy §f other than a protocol currently used in
this program):

EPA Method 415.1 (combustion or oxidation).

Samdles will be preserved with 1 ml1/1 H2504 to pH <2, Samples will be stored at 4°C

yntil analysis and validation of results.

Special technical instruction (if outside proiocol requirements) dilute and rerun samples

with absorbances higher than the highest standard:
Check sample pH with (wide range pH

paper). If pH <2 contact CPMS, CRL for fnstructions. The holding time 1s not to exceed ¢8
davs from sample collection., Homogenize samples if necessary. Qualify results where
suspended solids content may affect accuracy. Instruments S;tﬁ syringe injection will
utilize 2 injections per measurement. If the 2 injections differ by more than 10% or

mg/l, repeat and report the average o njections, norganic carbon w e purged
from solution or, if determined separately, subtracted from total carbon values. Obtain
approval of LPXS, CRL, prior to use of any other method. The calibration curve must include

at least 5 standards. {(One of the standards must be zero concentration).

. Analytical results required (if known, specify format for data sheets, QA/QC reports,
Chasn-of-Custody documentation, etc.). If not completed, format of results will be

teft to program discretion:

Test procedures and specific {nstrument used will be clear!
fdentified. Bench records taSulatEng order of calgbrat1on standards, lab blanks, samples
lab control standards, spikes, duplicates etc., with resulting output on concentration
reacout will be provided along with worksheets used to calculate resulits, pecifty the
organic comoound used to prepare standards and spikes. A photocopy of the instrument read-
out, 1.e. stripcharts, printer, tapes, etc. must be included. Results are to be reported

in mg/1 C. Regords of gnaizsis and calculations must be legible and sufficient to re-

calculate all concentrations.

EPA OC reference samples. or any other reference sample or {nitial calibration verification

wil] be identified as to source, 10t number, and sample number. Torresponding true" or

targg§ values and associated 95% confidence limits for analysis results il be provided
or all reference samples used.

P Other (use additional sheets or attach supplementary information, as needed):

Mike Linskens

1. Wame of sampling/shipping contact:
Phone: (608) 273-0440




o DATA REQUIREMINTS

Parameter:

70C

NOTE: These are minimym
rfegquirenents. Report
actual detection limits
used based on specified
methodologies, :

« 0OC PEQUIREMENTS - Do not use designated field blanks

Audits Recuired

Mat~ix Spike*

Lab Duplicate

Lah Rlank

Calinration verification
standa~d

1 set of EPA demand OC
reference sampies (conc,
1 and 2)

Revised 6/30/87 Analysis of total organic carbon.

3.

Detection Limit

-2 mg/}

Frequency of Audits

Precision Deséred
2% or Conc,

Difference in duplicate

resylts should not
exceed + 10T for

concentcrations >20
mng/l or 2 mg/1 for

concent-ations less
than 20 mg/l,

for QA audits.

Limits* (3 of Conc.)

at least 1 per group of
10 or fewer samples

85% - 115%

at least 1 per group of
10 or fewer samples

at least 1 per group of
10 or fewer samnles

1 per g=oup of 10 samples
and end of set

1 per sample set

+ (102 or 2.0 mg/)
< 2.0 mg/1

90% - 1102

85% - 115%

*The mat~ix spike concentrations will be approximate!y 30% of sample concentra-
tions, but spiked samples shall not exceed the working range of the standard

curve,

‘1o ACTION REQUIRED If LIMITS ARE EXCEEDED:

Take corrective action and reanalyze samoles - Contact Jay Thakkar (312) 886-1972

or Chuck Elly (312) 353-9087.

lease return this request to the §
Mt essing of your request for spec 2
¢ eed any assistance, please call the Sample Management Office.

anple Management Office as soon as possiple to expedite
fa) analytical services. Should you have any questions



NO3 + NOp (H20)
U.S. Environmental Agency
CLP Sample Management Office SAS Number
P.0. Box 818, Alexandria, Virginia 22313
PHONE: (703)/557-2490 or FTS/557-2490

SPECIAL ANALYTICAL SERVICES Approved for Scheduling
Client Request

X Regional Transmittal Telephone Request
EPA Region/Client: Region V, Sturgis

RSCC Representative: Dennjis Weslowski

Telephone Number: 312-886-1971

Date of Request:

m (=] (g} (o] >
. L] . . [ ]

Site Name: Sturgis Municipal Well Field

Please provide below a description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous information may result
in delay in the processing of your request. Please continue response on
additional sheets, or attach supplementary information as needed.

1. General description of analytical service requested: _Analysis for NOq_+
N0, in waters (surface waters, groundwaters, drinking waters, leachates, etc.)
Samples will be unfiltered.

2. Definftfon and number of work units involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous
or sofl and sediments; and whether low, medium, or high concentration):

196 groundwater samples - low level

3. Purpose of anﬁlysis (specify whether Superfund (Remedial or Enforcement).
RCRA, WPDES, etc.):

MDNR lead remedial investiqation

{Jap-750-97]
[jap-750-95)



#:; -2- Rnrvised 6/27/5/ Adegd3i3 Ui eer @oe -
R Nitrice

Estimated date(s) of collection:

Estimated date(s) and method of shipment: Daily bu overnight carrier

Numbe- of days analysis and data required after laboratory receipt of samples:
Laboratory should report results within 30 days of receipt of samples.

Analytical protocol required (attach copy if other than a protocal currently used in

this program):

1) EPA Method 353.1 (colorimetric, automated hydrazine reduction).

2] tPA Method 353.2 (colo-imetric, automated cadmium reduction). -
3) EPA Method 353.3 (colorimetric, manual cadmium reduction).

tor all methods:
Samples will be stored at 4°C until analysis and validation of results. Samples will

be preserved 1n the field with sulfuric acid ne analytical working
range shatl not exceed 0.1 to 10.0 mq/l N,

For Methods 353.2 or 353.3: If more than one reduction column is used separate
calibrations, UA audits, and records are required for each column, The column used

must be identified for each analytical result.

Special technical instruction (if outside protocol requirements, specify compound
names, CAS numders, detectfon limits, etc.):

Analyze the samples within 28 days after
collection., Check the sample pd (wide range pA paper is acceptable). If the pH>2
contact CPMS, CRL for fnstructions. Use only the methods specified in item 7. Obtain
agp~oval of CPMS, CRL before using any other method.

For Methods 353.2 and 353.3: After checking the pH it -is recommended that the laborator
ide using test strips such as
starch iodide and lead acetate papers. Contact CPMS, CRL {f these interferences are

present; however, the lahoratory must remove these 1nterferences p 13~ to analysis.

The labo~atory myst also minimize interferences due to metals in order to prolong column
ute

analytical wortking ranga does not exceed (I, .0 mg/1 N,
For all methods: Neutralize samples to pH 5-9 (or to phenolphthalein color end-
prior to analy ute and reanalize the neytrailized sampies 1
exceed that of the highest standa~d. Use at least five calibration standards
a 2¢r70 standard ). Prepare the !ad blank using 1 ml of Ha504/1. Neutralize and analyze

it like a sample.

Analytical results required (if known, specify format fo~ data sheets, QA/QC repo-ts,
Chain-of-Custody documentation, etc.). If not completed, format of results will be

left to program discretion:
The test procedure used must be clearly identified. Bench
records tabulating the order of calibration standards, lab control standards, 133 dlanks,

samg]es, spikes, duplicates, etc., with resulting absorbances or concentration readouts

will be provided. Wo-ksheets used to calculate ~esults will be included. Any sample
treatment to remove interferences will be documented. The laboratory shall submit photo-
copies of the instrument readout (Strip-charts, printer tapes, etc. records o

P A
analysis and calculations must _be legible and sufficient to recalculate all concentrations.
Results are to be reported as mg N/1,

EPA QC reference samples, or any Other reference sample or initial calipration !erifzcation,
«ill be {dentified as to source, 10t numbes, and sample number. Corresponding “true” of
target values and associated 95% confidence limits for analysis Tesuits will be provided

for all reference samples used. !
I Other (use additional sheets or attach supplementary information, as needed):

Mike Lingkens (608) 273-0440

- ——

la. Mame of sampling/shipping contact:



3. © 6/29/81

I. DATA REQUIREMENTS

Parameter: Detection Limit Precision Desired
{22 or Conc.)

Nitrate + Nitrite 0.10 mg/1 as N Ouplicate results myst
e within ~ for con-

centrations >img/1

Note: These are minimum or within 0.1 mg/1 for
requirements. Report actual concentrations < 1mg/1
detection limits used based Results will be reported
on allowable methodology to the nearest 0.1 mg/l
options. for conc. less than 1.0

mg/1 and to 2 significant
figures for conc. exceed-
- _ ing 1 mg/l-N,

L]

11. QC REQUIREMENTS - Do not use any designated field blanks for QA audits,

Audits Required Frequency of Audits Limits* {% or Conc.)
Matrix Spike* 1 per group of 10 or 85% - 115%
fewer samples
L2 Duplicate I per group of 10 or +(T02 = or 0.7 0 mg/T)
fewer samples
Lad BTank (Im1/V H2303) T per sample set <0.1 mg/T

Calibration verification 1 per grou 90% - 110%
standard of 10 or fewer sanples and

at end of run
Calioration blank T per group of 10 < 0.1 m3/}
samples or less

1 set of EPA Nutrient QC

reference sa§21es-conc. 1 per sample set
angd ar AF/R 3

QC sample, WS series
Conc. 1 and 2

85% - 115%

*Matrix spike concentrations will be 30% or larger, of sample concentrations,
but spiked samples should not exceed working concentration range of standard
Curve,

"I. ACTION REQUIRED IF LIMITS ARE EXCEEDED:

Take corrective actfon and reanalyze samples. Contact Jay Thakkar (312) 886-1972)

or Chuck Elly (312) 353-9087.

 ease return this request to the Sample Management Office as soon as possidble to expedite
t Jcessing of your request for special analytical services. Should you have any questions
or need any assistance, please call the Sample Management Office. ,




Calcium + Magnesium,
Sodium, Potassium

U. S. Environmental Protection Agency SAS Number
HWI Sample Management Office

P.0. Box 818, Alexandria, Virginia 22313
PHONE: (703) 557-2490 or FTS-557-2490

SPECIAL ANALYTICAL SERVICES
Regional Request

X Regional Transmittal Telephone Request

A. EPA Region and Site Name: Region V - Sturgis Municipal Well Field

B. Regional Representative: Dennis Wesolowski

C. Telephone Number: ( )

D. Date of Request:

Please provide below a description of your request for Special Analytical
Services under the Uncontrolled Hazardous Waste Dumpsite Program. In
order to most efficiently obtain laboratory capability for your request,
please address the following considerations, if applicable. Incomplete
or erroneous information may result in delay in the processing of your
request. Please continue response on additional sheets, or attach
supplementary information as needed.

1. General description of analytical service requested: Calcium and

magnesium, sodium and potassium of groundwater samples is to be determined.

2. Definition and number of work units involved (specify whether whole
samples or fractions; whether organics or inorganics; whether
aqueous or soil and sediments; and whether low, medium, or high

concentration):

Analysis is to be performed on 196 groundwater samples (low level)




Calcium + Magnesium,
-2- Sodium, Potassium

3. Purpose of analysis (specify whether Superfund (Remedial or Enforce-
ment), RCRA, NPDES, etc.):

4., Estimated date(s) of collection:

5. Estimated date(s) and method of shipment: delivered daily by

Federal Express.

6. Approximate number of days results required after lab receipt of
samples: Laboratory should report results within 30 days after receipt of samples.

7. Analytical protocol required (attach copy if other than a protocol
currently used in this program):

Calcium {dissolved) EPA Method 215.1

Magnesium (dissolved) EPA Method 242.1

Sodium (dissolved) EPA Method 273.1

Potassium (dissolved) EPA Method: 258.1

8. Special technical instructions (if outside protocol requirements,
specify compound names, CAS numbers, detection limits, etc.):

Samples will be preserved with 1:1 HNOy to pH<2. Samples will

be filtered (in-field) through a .45 micron filter prior to analysis.

9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of-Custody documentation, etc.). If not completed,
format of results will be left to program discretion.

Copies of all bench records for lab duplicates, matrix spikes, blanks,

continuing calibration standards, calibration verification standard, and

saamples with resulting concentrations will be provided with copies of any

worksheets used to calculate results.




Calcium + Magnesium,
-3- Sodium, Potassium

10. Other (use additional sheets or attach supplementary information,
as needed):

Name of sampling/shipping contact: Brian Hegge
Phone: (608) 273-0440

Please return this request to the Sample Management Office as soon as
possible to expedite processing of your request for special analytical
services. Should you have any questions or need any assistance, please
call the Sample Management Office.



I. DATA REQUIREMENTS

-4

Calcium + Magnesium,
Sodium, Potassium

Parameter Detection Limit Precision Desired
(% or conc.]
10% or 0.01 mg/1 for
Calcium 0.01 mg/1 conc, < 1.0
10% or 0.001 mg/T for
Magnesium 0.001 mg/1 conc. < .10
I0% or 0.01 mg/T for
Sodium 0.002 mg/1 conc., < 1.0
10% or 0.01 mg/1 for
Potassium 0.01 mg/1 conc. < 1.0

[I. QUALITY CONTROL REQUIREMENTS

Audits Required

Lab blank

Lab duplicate

Matrix spike*

tontinuing calibration
standard

Calibration verification
STD (EPA QC reference
sample)

Frequency of Audits

< Tor sets < 10
1 per 10 for sets > 10

¢ for sets < 10
1 per 10 for sets > 10

¢ tor sets < 10
1 per 10 for sets > 10

1 per 10 samples and
end of set

Limits*

(% or Conc.)

< detection limit

104 or detection limit

85 - 115% recovery

85 - 115% recovery

1 per set

85 - 115% recovery

* Matrix spike concentrations will be greater than 30% of sample concentration
but spiked sample shall not exceed the working range of the standard curve.

1II. *Action Required if Limits are Exceeded:

Reanalyze. Contact Chuck Elly (312) 353-9087.

[jam=26~7]
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FIELD MEASUREMENT OF PERMEABILITY
BAIL-DOWN TEST

INTRODUCTION
The objective is to determine hydraulic parameters (transmissivity,
storativity, hydraulic conductivity) of the water-bearing strata. Single well
aquffer tests are used because they may be conducted using a minimum of
equipment, personnel, and time. They may also be done at many points within
an aquifer and may be used to better plan a full-scale pumping test.

PROCEDURES
Each bafil-down test {s conducted by measuring the static water level with an
electric water level indicator or cloth tape with attached sounding device,
placing a pressure transducer (connected to a Hermit data loggerl), below the
water level, and removing one bafler volume from the well. The recovery of
the water level back to the static level is recorded over the necessary period
of time, using a logarithmic sampling mode on the data logger.

The electric water lTevel tape and transducer are wiped, first with methanol
and then with deionized water as they are placed in the wells, to prevent
cross-contamination between wells. The bafler is lowered with an attached
1/8-inch stainless steel cable. The bailer and cable are decontaminated
between uses by washing and rinsing with Liquinox soap and water, rinsing
three times with methanol, and rinsing three times with deionized water. The
bailer and cable are then allowed to air-dry on steel supports and are covered
with new sheet plastic.

1 Hermit Environmental Data Logger, Model SE10008,
In-Situ, Inc., Laramie, Wyoming 82070.
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DATA REDUCTION
The data accumulated during the bail-down tests are used to calculate
hydraulic parameters using several published methods. Hydraulic conductivity
is calculated for shallow, unconfined wells using the Bouwer and Rice method
(1976). The NAVFAC method (1971) 1s used for comparison. Transmissivities
and storativities for the deeper, confined wells are determined using the
curve matching method described by Cooper, et al. (1967). For comparison,
hydraulic conductivities are also calculated using the Hvorsley method (1951).
A1l methods assume an infinite, homogenous, isotropic aquifer and an
instantaneous change in head in the well.

The method described by Bouwer and Rice (1976) is based upon modifications to
the Thiem equation, with the use of an analog model. A straight line {s drawn
through a semi-log plot of relative head versus time, and the hydraulic
conductivity 1s calculated using the slope of that 1ine and the geometry of
the well and aquifer. The formulation assumes that draw-down of the water
table around the well is negligible, that flow in the capillary fringe may be
ignored, and that well losses are negligible. It is applicable to completely
or partfally penetrating wells in unconfined aquifers, but may be used for
confined aquifers that receive water from the upper confining layer.

In the NAVFAC method (1971), a straight line is also drawn through a semi-log
plot of recovery data for unconfined aquifers. The method is based on the

Hvorsley method. It assumes that the well is cased below the water table, and
the ratio of the screen length to the well radius (L/R) is greater than eight.

The Cooper, et al. (1967) formulation calculates the transmissivity of an
aquifer by matching a plot of relative head (linear scale) versus time
(logarithmic scale) to one of a set of type curves. The method assumes that
the change 1n head after a known volume of water is injected or removed is
instantaneous and that the (non-flowing) well is screened over the entire
thickness of an artesian aquifer. It is directly applicable to fully
penetrating screened wells in confined aquifers, but may be used to determine
the transmissivity of the portion of an aquifer over which a partially
penetrating well is screened, assuming no vertical flow occurs.

1 Hermit Environmental Data Logger, Model SE10008B,
In-Situ, Inc., Laramie, Wyoming 82070,
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The Hvorsley method (1951) 1s based on a solution of the LaPlace equation and
does not account for aquifer storage. A straight line is drawn through a
semi-log plot of relative head versus time. The time that would be required
for complete equalization of head difference if the original rate of inflow
were maintained (defined as the basic time lag, T,, and equal to the time when
H-h/H-Ho = 0.37) 1s used to calculate the hydraulic conductivity. The value
of Ty is measured graphically, and the ratio of the piezometer length to
radius 1s assumed to be greater than eight (L/RD8).

[jap-600-71E]

1 Hermit Environmental Data Logger, Model SE10008B,
In-Situ, Inc., Laramie, Wyoming 82070.
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ADDENDUM

Changes for Model 1000-BP

1-10.0 Change the following items to read as shown below:

2-6.1

10. 120 vac Charging cable 1000-BP-120
10A. 240 vac Charging cable 1000-BP-240
11. 12 vde Charging cable A-500K 0107

Change paragraph to read as follows:

Connect the proper charging cable for the voltage source available
to the BATTERY CHARGE connector (Fig. 1-10). If the 12 vde cable is
used, the red lead connects to the positive (+) terminal of the source
and the black lead to the negative (-). Two charging cords gre provided
for charging from an a.c. source, one for 120 wvolts and the other for
240 volts, Select the proper cable and connect the free end as follows:
Black to the a.c. HOT, white to the RETURN, and green to EARTH GROUND.

NOTE: If the polarity of the 12 vdc cable is reversed, no damage will
result but the batteries will not be charged.

October 1977 : Supplement A (1000-C)
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Section 1 (1000-C)
SECTION 1
GENERAL INFORMATION
INTRODUCTION

The Model 1000-C is a complete, fully portable, lightweight (27.3 Kg-60
1bs) backpack mountable, borehole logging unit.

Using the standard probe (G375/A), it is possible to record up to three
different logs in one trip in the hole: (1) Gross count, dead-time
corrected gamma radiiﬁon, (2) Self Potential, and (3) Single Point
Resistance. Other Nuclear Pulse counting tools available include gamma-
gamma and neutron-neutron.

The recorder is a dual pen, servo-driven type, equipped with a bi-
directional chart drive allowing multiple logs and re-runs without
resetting the chart paper.

The power requirements for the Model 1000-C are provided by internal
nickel cadmium batteries which are recharged by a built-in battery
charger when connected to an A.C, or D.C, source. Battery life will
provide a minimum of eight (8) hours of logging.

The hand cranked winch has two speeds: a 1:1 ratio for going
down hole, and a 4:1 ratio for coming back out. The winch comes with
305 M (1000 ft.) of steel armored logging cable.

The Model 1000-C, when handled reasonably and maintained properly,
will provide many years of reliable logging.

Page 1-1



Section I (1000-C)

1-2.0  GENERAL SPECIFICATIONS
The Model 1000-C logger comes equipped with one combination probe, 305
M (1000') of cable, recorder-instrument assembly, shipping containers,
spare parts and consumables, and all necessary cables and hardware
required to log a borehole. A backpack frame with necessary fittings is
optionally available.

1-2.1 Shipping Weight: 36.4 Kg. (80 lbs.)

1-2,2  Net Weight (With 305 M of cable and backpack frame): 27.3 kg. (60 1lbs.)

1-2,3 shipping Dimensions: Probe/Accessory Case = 33cm x 124,5cm x 10.2cm
(1311 x 491 x [‘_n)

Winch/Recorder Case = 58.4cm x 48.3cm x 43,2em (23" x 19 x 17")
1-2.4 Operating Temperature Range (limited by pens): -25°C (-13°F) to 55°C
: (131°F)

1-3.0 WINCH

1-3.1 Cable Capacity: 305 M (1000')

1-3,2 Cable Type: U. S. Steel type no. IN10SB (or equivalent) galvanized
steel armored logging cable. Single center conductor, D. C. resistance
approximately 248/305M., Tensil strength is 408 Kg. (900 1lbs.).

1-3.3 Cable Head: Tapered cone and sleeve strain relief. Cable center
conductor is water sealed with a Mecca underwater connector. Connection
to probe is through center contact and outer screw threads (3/4 - 16).

- Outside diameter is 2.86 cm (1.125"),

1-3.4 Hand Crank Gearing: Direct drive (1:1 ratio) or step down (4:1 ratio)
selected with easily removable crank.

1-4,0 RECORDER INSTRUMENT ASSEMBLY

1-4.1 Depth Odometer: 5 digit bi-directional, resettable, mechanical odometer
geared directly to the measuring wheel., Resolution is 0.1 M (0.1' on
English models).

1=4.,2 Measuring System: Hard anodized grooved aluminum wheel. The measuring
wheel rotates 3 1/3 rewolutions per meter (3' on English models).

1-4,3 Servo Amplifier (Recorder): Two pen, non-overlapping, serwo-driven,
rectilinear recorder,

1-4,4 Recorder Response Time: Time to full scale (step function in) is ~l
second.

14,5 Pens: Disposable felt tip cartridge available in red and black.

Page 1-2



1-4.6

1-4,7

1-408

1-4.9

1'5.0

1-5.1

1-5.2

1"5'6

1‘5.7

1-6.0

1-6.1

1'6o2

1'6.3

1'6.‘5

Section I (1000-C)
Pen lifter: Both pens operate simultaneously with front panel lever.

Chart Drive: Bi-directional, geared (through multi-tooth clutch) to
measuring wheel., Turned on and off with front panel shift lever.

Chart Paper: 10 cm wide grid 2Z-fold paper with 1 em x 1 cm
ma jor divisions and 0.5 cm intermediate lines. Each box contains
two packets (7.6 m - 25' each) of paper. The last 61 cm (2')
are marked with a red line on the right-hand margin.

Sensitivity: 100 mV. (F. S.)

GAMMA CIRCUIT

Ranges: 5 cps/div. (50 cps full scale) to 5 Keps/div. (50 Kcps full
scale) in 1-2-5 rditio steps.

Internal Calibration Source: 5.000Khz. square wave crystal oscillator
with a temperature coefficient of *0,01%/°C maximum.

Temperature Coefficient (total circuit): Each unit individually aligned
for $0.02%/°C maximum from -25°C to +75°C.

Time Constant: 2 pole Bessel function active filter. Full scale
response time 1s 27 seconds (step functionm in).

Deadtime Correction: Realtime analog correction adjusted to«l micro-
second as calculated by the Energy Research and Development Administra-
tion in their test pits at Grand Junction, Colorado.

Input Sensitivity: +380 mV *10 mV.

Downhole Power: 30 vde #1v at 50 ma. maximum as measured at

the slip rings (with combination probe connected).

SELF POTENTIAL

Ranges: 2mV./div. (20mV full scale) to 100 mV/div. (1v, full scale) in
1-2-5 ratio steps.

Bias Range: O to 500 mV + or - as selected with POLARITY switch.

Time Constant: 2 pole Bessel function active filter, Full scale
response time is 11 second (step function in).

Input Impedance: >2 megohms.
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1-7.0

1-7.1

1"702

1-7.3

. 1'8.0

1‘8. 1

1"802

1'8.3

1-8.4

1-8.5

1'8.6

1-9.1

1‘90 101

1-9- 102

1-9- 1-3

1‘9.1.4

1‘901-5

Section I (1000-C)

SINGLE POINT RESISTANCE

Range: 23/div. (20 ohms full scale) to 1001/div. (1000 ohms full scale)
in 1-2-5 ratio steps.

Displacement: O to 500 ohms maxi{imum,

Time Constant: 2 pole Bessel function active filter. Full scale
response time is Al second (step function in).

Current Geénerator Output: Constant current (varies with range switch
setting--20mA max.) at 25 hz to 30 hz (selected by internal switch).

Resistance Voltmeter Input Impedance: >500 K ohms.

BATTERIES & BATTERY CHARGER

Battery Type: General Electric type GCW3.5SB (or equivalent) Nickel
Cadmium batteries (10 each).

Battery Rating: 1.2vdc at 3.5 Ah.

Battery Life: 8 hours continuous operation minimum. Varies with log(s)
being run. Maximum drain is during SP-R log.

Battery Charger Input: 12 to 14 vdc at 1.0 A maximum, 120 vac at 0,10 A
max., and 220 vac at 0.05 A maximum (A. C. input is 50 to 400 hz.).

Battery Charger Output: Dual, constant current outputs. 350 mA each.

Charging time to full charge: 12 to 14 hours.

PROBES

G375/A Standard Combination Probe

Dimensions: 1.1 m (43.5") 1long by 3.18 cm (1.25") maximum outside
di ameter including neoprene 1insulating sheath. The stainless steel
housing is 2,86 cm (1.125") diameter.

WGight: 2.95 Kg (605 le.).

Construction: Stainless steel (type 303) housing with lead electrode
for SP and R logs. O-ring sealed at all joints,

Power Requirement: 20 wdc (at cable head) minimum at 35 mA. Maximum
voltage in is 30 vdc, 24 wlts is nominal.

Scintillation Crystal: 38.1mm (1.50") long by 12.7mm (0.5'") diameter

sodium {iodide, thalium activated scintillation crystal in ruggedized,
sealed, aluminum mount.
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1‘9-106

1’901.7

1’901.8

1‘9-1.9

1"9.2

1-9.2.1

1-9.2.2

1’9- 203

1'9-3

1-9.3.1

1‘9.302

1-9.3-3

Section I (1000-C)
Electrical Connection: Insulated center spring loaded contact and
mechanical threaded attachment to cable head. Center contact |is

positive,

Qutput: 6.5v 1 microsecond wide positive pulse superimposed on the
positive supply line (center conductor).

Deadtime: Constant 5.0 microseconds.

K-factor: Average K-factor at 10 cm intervals is 4.8 x 10-?2.5 x lo-sat
0.5' intervals).

G375/A-1.0 1'" 0.D. Combination Probe

Dimensions: 1.1m (43.5") long by 2.54cm (1.0") outside diameter
stainless steel housing (for very small diameter holes). The probe must
be covered with a neoprene sheath or electrical tape to run the SP and
R logs.

Weight 2.7 Kg (6 lbs.).

-6 -5
K-factor: Average K-factor at 10 cm intervals is 5.2 x 10 (2.6 x 10 at
0.5' intervals).

All other characteristics are the same as Model G375/A.

G375/AS Stratigraphic Combination Probe

Dimensions: 1.02m (40.2") 1long by 41.1 cm (1.62") maximum outside
diameter including neoprene sheath (housing is 38.lcm (1.50") diameter.

Weight: 4.6 Kg (9.7 lbs.).
Scintillation Crystal: 76.2mm (3.0") long by 22.2 mm (0.875") diameter
sodium iodide, thalium activated scintillation crystal in ruggedized,

sealed aluminum mount.

All other characteristics are the same as Model G375/A.
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1-10.0 CONSUMABLES AND SPARE PARTS

Section I (1000-C)

Item Description Part No. Quantity*
L. Chart Paper BP-10 3 Boxes
2. Pen Cartridge-Black (Center Nib, long) 120-430 5 Each
3. Pen Cartridge-Black (Nib on Right, long) 130-430 S5 Each
4. Pen Cartridge-Red (Offset Right, long) 130-430 5 Each
5. Adjustment Screwdriver R-3324 1 Each
6. Rubber Cable Wiper Balls RB-1.875 2 Each
7. Surface Electrode Assembly B-500K 0125 1 Each
8. Mecca Sockets 2670-6 3 Each
9. Mecca Boot 2458-1 1 Each

10. A. C. Charging Cable A-500K 0124 1 Each

1. 12vdc Charging Cable B~500K 0108 1 Each

12. Cablehead Protector Cap B-2000 0108 1 Each

13. Probe Top Protector Plug B-2000 0107 1 Each

14, Hand Crank for Winch 1 Each

15. 0-Ring (for cable head) 2-115 1 Each

‘16. Nylon Accessory Storage Bag 1 Each

17. Recorder Protective Cover 1 Each

18. Operation and Maintenance Manual (1000-C) 1 Each

19. Winch-Recorder Shipping Case 1 Each

20. Probe~Accessory Shipping Case 1 Each

21. Standard Combination Probe G375/A 1 Each

22. Backpack Frame Optional

23. 1" 0.D. Combination Probe G375A-1.0 Optional

24, Stratigraphic Combination Probe G375/AS Optional

25. Filtered Combination Probe G375F/A Optional

When logging in extremely remote areas, you may wish to consult Mount Sopris
for a list of spare parts (including both electronic and mechanical components

to allow repairs to be made in the field.

*NOTE :

This quantity refers to the number of pieces shipped with each unit
initially.
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Section II (1000-C)
SECTION II
OPERATING INSTRUCTIONS
Incoming Inspection

The Model 1000-C should be unpacked and inspected as soon as possible.
Check externally for broken knobs, bent shafts or levers, damaged
connectors, etc. Also check for scratches, dents, or any gross
misalignment of cases, shafts, plates, etc.

A quick incoming test may be performed as follows:
Chart Drive and Depth Measuring System

Shift the CHART DRIVE lever (fig. 1-13) to ON. CAUTION: do not force
the lever. If necessary, rotate the CHART ADVANCE wheel (fig. 1-22)
slightly while pushing the CHART DRIVE lever to ON. Reset the DEPTH
odometer (fig. 1-12) to zero with the RESET wheel (fig. 1-11) Note the
position of one of the pens on the chart, and rotate the MEASURING
WHEEL (fig. 1-23) counterclockwise exactly 10 revolutions. The chart
will move 3 cm and the DEPTH odometer will read 9997.0 meters (9991.0'
on English models). Rotating the MEASURING WHEEL clockwise exactly 10
revolutions brings the chart and DEPTH odometer back to zero.

Recorder-Instrument Circuitry

Connect one of the combination probes to the cable head as shown in
figure 4. Connect the surface electrode to the front panel connector
(fig. 1-10) and short this electrode to the electrode on the probe
(fig. 4). Turn the CPS/DIV. switch (fig. 1-1) to CAL, gamma DISPLACE-
MENT switch (fig, 1-3) to zero, and the LOG SELECTOR (fig. 1-9) toYy.
The right-hand pen will go completely off scale to the righe,
and the left pen will slowly go to full scale (47 seconds).
Depress the left ZERO button (fig. 1-16) and see that the left ZERO
control (fig., 1-15) adjusts the pen ‘to the left and right of zero
(left-hand wmargin). Set the left pen to zero. Turn the CPS/Div. switch
to 10 (100 cps full scale). The recorder will indicate the level of
background radiation. Turn the LOG SELECTOR to POWER OFF and set the
following controls as indicated: POLARITY switch (fig. 1-5) to '+,
BIAS control (fig. 1-6) to zero, MV/DIV. gwitch (fig. 1-4) to 10,

/DIV. switch (fig. 1-7) to 10, and resistance DISPLACEMENT control

(fig. 1-8) to zero.

Turn the LOG SELECTOR to SP-R. The left pen (SP) will read near the
left margin, and the right pen (R) reads up scale about 8 cm. If the

right pen goes off scale to the right, check the connection between the
surface electrode and probe electrode. Depress the right ZERO button
(fig.- 1-19) and see that the right ZERO control (fig. 1-18) will
ad just the pen both left and right of the center of the chart. The zero
line for the right pen is the center of the chart. Set the right pen on
"zero'. Turning the BIAS control clockwise will cause the SP pen to go
up scale (to the right) on '"+'" POLARITY and down scale on '"-" POLARITY.
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Section IT (1000-C)

Turning the resistance DISPLACEMENT{ cuuntrul clockwise causes the R pen
to go down scale.

Should any of the aforementioned tests fail, check to see if the LOW
BATTERY indicator (fig. 1-14) i{s on (LOG SELECIOR on ¥ or SP-R); if it
is, recharge the batteries (refer to sec. 1-8). Otherwise, refer to
section 3-9, lt is normal for the LOW BATTERY indicator (fig. 1-14) to
tlash as the LOG SELECTOR is switched from POWER OFF to <« or SP-R.

Storage

The logger should be stored in a temperate, dry area if possiviz. The
temperature range for storage is -40° C (-40° F) to 70° C (158° r!. All
protective covers should be in place and the units stored in their
shipping containers. The batteries should be given a full charge (l¢ to
14 hrs.) prior to storage and rte-charged (at least 8 hours) eveary
six months.
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Refer to
Fig. 1

OPERATING CONTROLS

Control

Section II (1000-C)

Function

l.

5.

6.

7.

CPS/DIV:

Gamma CAL.:

Gamma DISPLACEMENT:

MV/DIV.:

BIAS POLARITY:

BIAS:

/DIV,:

Resistance DISPLACEMENT:

Gamma range switch, selects the number
of counts per second per division (lcm)
to be recorded on the chart. In the CAL.
position, the internal calibration os-
cillator is connected to the input of
the gamma circuitry and causes the pen
to go full scale (right-hand margin).

20 turn screwdriver adjustment co set
the gamma pen on full scale with the
CPS/DIV, switch in the CAL. position.

Displaces the gamma pen down scale (to
the left). The amount of displacement is
equal to the CPS/DIV. switch setting
(100/div. maximum) multiplied by the
gamma DISPLACEMENT switch setting i.e.,
if the CPS/DIV. switch is on 20 and
the DISPLACEMENT switch 1is on 15, the
pen is displaced 300 cps (1% times full
scale) to the left. CAUTION: This switch
must be kept on zero when the CPS/DIV.
switch is on 200 or above.

Self Potential range switch. Selects the
number of millivolts per division (lem)
to be recorded. Full scale for the SP
pen is assumed to be at the center
of the chart.

Selects the polarity of the bias signal
fed to the SP circuit.

Controls the amount of bias signal fed
to the SP circuit. The BIAS range is 0O
to 500 mv.

Resistance range switch. Selects the
number of ohms per division (lcm) to be
recorded. Zero for the R pen is assumed
to be the center of the chart; full
scale i{s the right-hand margin.

Controls the number of ohms and R pen is

displaced to the left. The range is 0 to
500 ohms.,
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Section II (1000-C)

Function

Controls the power to all circuitry and
selects gamma or SP-R operation. This
switch must be in POWER OFF to allow
charging.

BATTERY CHARGE-SURFACE ELECTRODE: A connector which provides con-

Refer to
Fig, 1 Control

9. LOG SELECTOR:
10.

11, RESET:

12, DEPTH:

13. CHART DRIVE:
14, LOW BATTERY:

15 & 18, ZERO control:
16. & 19. ZERO button:

17.

21.

22,

& 20. SERVO GAIN:

PEN LIFTER:

CHART ADVANCE:

nections for all battery charging and
the surface electrode.

Allows resetting DEPTH odometer to zero.

Displays the amount of cable which has
been spooled off the winch drum from the
time the odometer was reset.

Controls multi-tooth clutch to engaga or
disengage chart. The chart will move at
a ratio of 1 meter of borehole to
1 centimeter of chart. CAUTION: Do not
force the CHART DRIVE lever to ON. If
necessary, rotate the CHART ADVANCE
wheel slightly (to 1line up a multi-
tooth clutch) while pushing the lever to
N.

Indicator will come on when batteries
are low. A miximum of one hour of use
remains after the indicator comes on.

Adjusts associated pen to zero. Zero for
the left pen is the left-hand margin;
zero for the right pen is the center
of the chart.

When depressed, it shorts the input of
the associated servo amplifier to ground
(causing the pen to read zero).

Adjusts the amount of gain in the
feedback loop of the servo amplifier.

Mechanically raises and lowers both
pens.

Thumbwheel to manually move the chart.
CAUTION: The CHART DRIVE must be OFF.
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2-3.1
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Section II (1000-C)

Replacing Chart Paper & Pens
Loading Chart Paper (refer to figure 3)

It may be easier, but not necessary, to remove chart pens before
loading recorder with new chart paper.

Shift the CHART DRIVE lever (refer to figure 1) to "OFF" and open
the side door. Rotate chart paper thumb wheel clockwise while
pushing up, from the inside, on the front end of the Teflon

paper holder. The rotating sprockets will catch the paper holder
and 1lifc it up and off of the front sprocket roller. The paper
holder may rub along the left side of the opening in the front
panel.

The bottom end of the paper holder remains inside the recorder and
around the rear sprocket roller. Do not attempt to completely
remove paper holder from recorder.

Load a new packet of chart paper into recorder and thread paper up
and over the front roller. Rotate thumb wheel clockwise and feed
the chart paper until it engages the rear roller. Be sure the paper
is flat and properly aligned on sprockets before lowering the front
end of the paper holder. Maneuver paper holder down over the front
roller until it catches on sprockets. The thumb wheel may then be
rotated in a counter-clockwise direction. It may be necessary to
hold the pens up to clear the paper holder. The paper holder will
then snap into place.

Use thumb wheel to feed chart paper through recorder and into take-up
magazine. Make note of which way chart paper unfolds, so that you
can get paper refolding into original position.

CAUTION:

Take care not to bend the paper holder. The stretching required
for the paper holder to snap on and cff of roller is normal. When
the paper holder is in its normal operating position, it should fit
slightly loose. If the paper wrinkles or tears, or if the paper
holder has a tendency to lift up during operation, the paper holder
has become bent, and must be resored to its original shape.

Pens (Refer to Fig.l)

Turn LOG SELECTOR to POWER OFF. The pens can then be removed by
grasping the front of the pen cartridge and pulling straight out.
Replace with a fresh cartridge in the reverse order. Wwhen not in
use, the protective caps should be kept on the pen tips to prevent
the pens from drying out.
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2-4.3

2-4.4

Section 11 (1000-C)

Logging a Borehole

INTRODUCTION

The main objective for the operator of a logging unit is to produce an
accurate, informative, and easy-to-read log. This means the pens make
maximum use of the available chart space (full chart for Gamma and half
chart each for SP and R), and do not overlap or criss-cross so much
that they confuse the log. To do this requires selecting proper scales
and setting bias or displacement controls properly (there 1is no
substitute for experience). lUsing black pens for SP and R and a red pen
for Gamma also helps keep the record straight. Since the two pens are
non-overlapping, they may collide while logging SP and R, It is almusc
impossible to prevent this, so (if they do not separate naturalily
wvithin a meter or so) the pens must be separated, using the SP bhlAS
control and/or R DISPLACEMENT control, Turning the R DISPLACEMENT
control clockwise will cause the R pen to move to the left. Turning
the SP BIAS control clockwise, with the POLARITY switch on '+, will
move the SP pen to the right. With the POLARITY switch on '-' the pen
will move to the left when the SP BIAS control is turned clockwise. A
sample of a good log is 1llustrated in figure 5A and a poor log in 5B.

All three logs (Gamma, SP and R) can be run in one trip in the borehole
by logging SP and R down, and Gamma on the way out. However, because of
the added difficulty with this method (the hole cannot be pre-viewed on
the way down to set up and SP and R controls, extra chart paper must be
fed into the take-up magazine because the paper will run backwards
while going down hole, etc.) it is recommended only when logging in
poorly consolidated material, or when time is the ruling factor.

Prior to going to the drill site, check to make sure you have: fully
charged batteries, a charging cable, spare pens (in both styles and
colors), the winch crank, probe(s), extra chart paper, cable wiper
balls, mud electrode, Gamma calibration screwdriver, electrical tape,
and silicone grease (for O-Ring on cable head).

The following 1list 1is intended as a guideline to log a typical
borehvle, using the two trip method. (The probe is lowerad to the
bottom of the hole and Gamma is logged while coming out; the probe is
then lowered a second time to log SP and R.

Clear the area around the borehole to give you a relatively clean, dry
place to work.

Release the BRAKE and unspool a couple of meters of cable to give you
enough slack to connect the probe and set up the tripod as shown in
figure 2.

Place the logger on the borehole. Depending on the site, you may have
to use scrap lumber, rocks, etc. to make the unit as level as possibie.
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2-4,9
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Section II (1000-C)

Shift the CHART DRIVE lever to OFF., Check to see if there is enough
paper in the supply magazine to log the hole.

Remove the protector plug from the probe and check to see that the
threads and area around the contact are clean. Remove the knurled cable
head protector (clean the threads and contact if dirty), apply a
generous amount of silicone grease to the O-ring, and screw the probe
to the cable head HAND TIGHT ONLY--do not use wrenches. The probe must
be insulated with electrical tape as shown in figure 4,

Bury the mud plug by digging a small hole, putting the mud plug in, and
f{lling the hole with dirt and fresh water. The mud pit will provide a
good ground on freshly drilled holes. It may be necessary to use salt
water to obtain a good ground in extremely arid areas. This must be
noted on the log heading, as it usually reverses the polarity of the SP
log.

load the chart paper (refer to section II, paragraph 3) and put your
log heading on it., A typical log heading might contain the unit serial
number, probe serial number, probe K factor, type of logs run and their
scales, hole number and location, operator's name, and the date.

The first log to run is Gamma, because it is usually considered most
important, and depending on conditions in the borehole, one run may be
all you can get. For clarity, the Gamma should be run with a red pen
(SP and R in black). Remove the protective cap from the gamma
pen and switch the LOG SELECTOR te ¥ . The right-hand pen will
automatically go off scale to the right to allow full use of the chart
for gamma.

The SERVO GAIN control (one for each channel) should be set as high as
possible (clockwise) without having the recorder pens oscillate. 1f a
recorder pen starts to oscillate, reduce the gain (counterclockwise)
just to the point where the oscillation stops.

To check the gamma calibration, turn the CPS/DIV. switch to CAL, and
alternately check for zero on the left-hand margin and full scale on
the right-hand margin. Depress the lett-hand ZERO button and adjust the
ZERO control so the pen rests on the left-hand margin. Release the
button, and the pen will come to rest near the right-hand margin.
Adjust the pen for full scale with the CAL. screwdriver adjustment.
Depress the ZERO button and again check for zero and then full scale to
insure accurate calibration. The calibration procedure routinely should
be checked before each hole.

Mske certain the brake is set, and lower the probe into the borehole.
Position the logger ss necessary to center the cable in the hole. Slip
the winch crank on the 1:1 ratio shaft, release the brake and crank the
top of the cable head back up to ground level. Set the brake.
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2"‘. 16

2-4-17

2-4.18

2-4.19

Section II (1000-C)

Reset the DEPTH odometer by rotating the depth RESET wheel upward, and
then set in the distance from the cop of the cable head, (ground level)
to the reference point by manually roctating the measuring wheel. The
gamma log and SP-R 1logs will be displaced by the distance between
the center of the scintillation crystal to the center of the electrade
(See Fig. 4). [If this distance is considered significant, it may be
compensated for by sliding the pens in or out slightly as the case may
be. A good range for °Y exploration is 20 cps/DIV.

You are now ready to lower the probe to the bottom of the hole.
CAUTION: do not allow the probe to freewheel down the hole. Holding the
winch crank, release the brake and crank the probe to the bottom of the
hole. The bottom will be detected by the sudden loss of weight. The
approximate depth can be obtained from the drilling crew.

When you hit bottom, take the slack out of the cable and set the brake.
Move the winch crank to the 4:1 ratio shaft,

Adjust the chart with the CHART ADVANCE wheel so the pen will cross a
major division on the chart (every 1 cm) at the same time the depth
odometer indicates a whole number of meters (or at 3' intervals on
English models). This makes reading the chart easier because each
centimeter line will be an even depth reading i.e., every meter
273,0, 272.0, 271.0, (or 273.0, 270.0, --- 6.0, 3.0, 0.0 on English
models). Shift the CHART DRIVE to ON. CAUTION: Do not force the CHART
DRIVE lever. If necessary, rotate the CHART ADVANCE wheel very slightly
(to line up a multi-tooth <clutch) while shifting the CHART DRIVE

lever to ON.

Check to be sure a good cable wiper ball is in place. If not, rotate
the old one (or iustall a new ball) and cut a slice for the cable to go
through.

You are now ready to make the first log (gamma) in the hole. Lower the
pen, release the brake, and begin to crank the probe back out. A gocd
speed for general logging is 4M/min. (15'/min.). This can be approxi-
mated by making one revolution of the crank every 2 seconds. As you
come out of the bhole, an attempt should be made to keep the
cable as neat and level across the winch drum as possible.

If a gamma anomaly is encountered, the gamma pen will go off scale to
the right, Continue to log until the pen comes back on scale and is
reading the normal background gain. Stop cranking, raise the pen, and,
while observing the pen, crank back down through the anomaly, selecting
a scale which will keep the pen on scale in the upper half of the
chart. Make a note of this range setting on the chart. When the pen is
reading background (below the anomaly on the new scale), put the pen
down and crank back up through the anomaly until the pen again returns
to background. A re-run should be logged at 1 to 2 m/min (3 to
6'/min.,). When the pen has returned to background, raise the pen,
switch back to the original gamma range, lower the pen and contlnue
logging the hole. A sample of a re-run is shown in figure 5c.
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2-4,22

2-4,23

2-4,25

2-4.26

Section IT (1000-C)

Upon reaching the top of the hole: 1. raise the pen, 2. set the brake,
3. switch cthe LOG SELECTOR to POWER OFF, 4. change the left pen to
black (with the nib on the right) and remove the protective caps from
both pens, 5. move the winch crank to the 1:1 ratio shaft, 6. switch
the LOG SELECTOR to SP-R, 7. set the MV/DIV. and ohms/DIV. switch to
100, and the BIAS and DISPLACEMENT controls to zero. DO NOT shift the
CHART DRIVE to OFF; the bi-directional chart drive will automatically
follow the probe back downhole for the second run (SP and R).

Check the zero on both pens. The SP pen zero is on the left margin and
the R pen zero is at the center of the chart. The scales and
bias/displacement setting should be set on the trip downhole. The R pen
will be off scale to the right until the water level is reached (when
it comes back on scale). At this time you should start alternately
lowering the OHMS/DIV. switch, to make the pen more active (larger
fluctuations), and adjusting the DISPLACEMENT control to center the
fluctuations on the right-hand half of the chart. The MV/DIV. switch
and BIAS control are set in a similar manner; the POLARITY switch
changes the polarity of the bias voltage to allow logging positive
or negative SP. The SP log should cover the left-hand half of the chart
and the R log the right-hand half.

You can now crank the probe back down the hole, setting the SP and K
controls as you go. If the pens come into contact with each other,
allow a few seconds for them to come back on their own, then if
necessary, adjust the BIAS and/or the DISPLACEMENT controls. Turning
the DISPLACEMENT control clockwise moves the R pen to the lef:; turning
the BIAS control clockwise moves the SP pen to the right on '+"
polarity and to the left on "-'" polarity.

When you come out of the water the SP and R pens will rapidly go off
scale. Raise the pens and turn the LOG SELECTOR to POWER OFF. The probe
should be cranked out of the hole as fast as possible, to reduce time
in the hole and the chance of getting stuck.

Retrieve the mud plug and wipe excess mud from it and the winch
assembly. After storing the cable head and pulley assembly, tighten the
cable slightly to prevent it from loosening on the drum and becoming
tangled during shipping.

Make sure the LOG SELECTOR is in the POWER OFF position and the winch
brake is on before storing or transporting the logger.
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2‘5.1

2‘5.2

2-5.3

2-5.4

2'5.5

2-5.6

2'5-7
2‘5'8
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2-5.10

Section II (1000-C)
Operating Precautions

Keep the cable head cthreads and brass contact clean and the O-ring
coated with silicone grease.

The probe top threads and area around the center connector must be kept
free from dirt and grit.

If you become stuck in the hole DO NOT force the winch. If a moderate
amount of pull from the winch will not free the probe a cable gripper
and a jack or lever arm will be required.

When the CPS/DIV. switch 1is on 200 or above, the gamma DISPLACEMENT
switch must be on O or the batteries will prematurely discharge.

DO NOT allow the probe to freewheel to the bottom of the hole, as
damage may result to the photomultiplier tube and/or scintillation
crystal.

In logging holes near the length of the cable, do not unspool cable
completely. A minimum of 5 full wraps must be kept on the winch drum.

Keep the cable neat and evenly wound across the winch drum to prevent
kinks and possible short circuits.

Do not allow the cable to kink. This causes premature wear, and could
cause a short between the center conductor and the steel armor.

Handle probe with care. Avid rapid changes in temperature and sharp
blows, especially in a lateral direction. )

LOG SELECTOR must be in POWER OFF when changing or removing probes,
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Section II (1000-C)
Battery Life & Re-charging

The 1life of a nickel cadmium battery is largely dependent on tempera-
ture; however, there are many other factors involved (discharge rate,
type of charger, etc.). The cells used in the Model 1000-C nominally
give 1000 complete charge-discharge cycles. The charging system used is
of the constant current type, and can be left on for an indefinite
period of time with no danger of overcharging. A sensor in the charger
switches automatically for 120 or 240 wolt a.c. operation. It is
recommended that the unit be left on charge when it i{s not in use, and
recharged at least every six months when in storage.

Connect the proper charging cable, for the woltage source available, to
the BATTERY CHARGE connector. If the 12 vdc cable is used, the red lead
connects to the positive () terminal of the source, and the black lead
to the negative (-). If the a.c. cord is to be used, MAKE CERTAIN
the CHARGING VOLTAGE SELECTOR SWITCH (located inside the chart access
door) is in the PROPER POSITION. If used on 240 v. it will be necessary
to cut the cord near the a.c. plug and install an appropriate
connector. Refer to figure 6 for the proper connections. Connect the
cable to the power source and observe the charge light (located
inside the chart access door) come on to indicate proper charging.
Should the charging indicator fail to light, check the connections to
the power source, make sure the power source is active, and check the
fuse (a.c. operation only) located inside the chart access door.
NOTE: If the polarity of the 12 vdc cable is reversed, no damage will
result, but the batteries will not charge.
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WATER AND CASING FACTOR TABLES

January 5, 1982
For Probe Model Numbers: G375/A, HLP-2375, ALP-4979
(Probes with 2SHAA/0.5-NaI(tl) PMT/Crystal assemblies
and 0.065" SS wall thickness)

TABLE 1 - WATER FACTORS

. de

e

Hole Diameter (Inches) Correction Factor
2.25 1.027
4.5 1.099
6.5 1.167
8.5 1.238

TABLE 2 - CASING FACTORS (4.5" dia. hole)

Casing Wall Thickness {Inches) Correction Factor
0.0625 : 1.196
0.125 © 1.329
0.1875 1.524
0.25 1,691
0.375 2.021

These tables supersede all previous water and casing

factor tables.
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FIELD GC METHODS
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FIELD SCREENING OF VOLATILE ORGANICS

(Revised on 9/10/87)

Scope and Application: TVThis method covers the determination of the following
organic compounds in water and soil gas.

Compounds:
Benzene 1,1-Dichloroethane Methyvlene Chloride
BromoDichloromethane 1.2-Dichloroethane * Tetrachloroethene
Bromoform * 1,1-Dichloroethene * Toluene
Chloroform * 1,2-Dichloroethene 1,1,1-Trichloroethane
Chlorodibromomethane Ethyl benzene * Trichloroethene

* Target Compounds

Method: Headspace - Gas Chromatographic/Photofonization and Hall Electrolytic
Conductivity Detection

Reference: EPA Test Methods 601 and 602 with modificatfons

Detectfon Limits: Headspace (water): 1.0 - 50 ug/L; Soil Gas : 5 - 10 ng (injected)

Quality Control:

1. Each analytical run should begin with a target headspace standard curve

consisting of 50, 1C, 5 ug/L and a blank. Every eleventh analysis thereafter
and the last sample analyzed should alsc be standards. Continuous calibration

standards should be within 30% of the original standards or a new standard

must be nrenared and samples analyzed since the last check standard reanalyzed.

2. After the initial 3-points calibration with target headspace standards is done,

the following 1-point calibration will be nerformed:

2.1 Run a l-point, 50 ug/L non-target headspace standards.
2.2 Direct inject 5 ul of a 5 ug/ml target standard (25 ng) for a 1-noint
soil gas curve.

2.3 Direct inject 5ul of a 5ug/ml non-target standards (25 nc) for a 1-point

soil gas curve.

3. A minfmum of 102 duplicate samples should be analyzed. If less
than 10 samples are analyzed, a duplicate sample should stil1 be
analyzed. Duplicates should be within 15%.

4. New stock standards should be prepared monthly in the laboratory.
New secondary standards should be prepared weekly in the labora tory
and brought to the field location while mintaining a temperature
of approximately 4°C (iced).

!
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Sample Collection and Mandling: ;

Water samples are to be collected in 40 ml VOC vials with open
screw-caps and teflon faced silicone septa. They should be collected
s0 that no headspace remains in the bottle.

Soil gas samples are to be collected in 250 ml glass bulbs. Sample
should be collected in a manner to ensure the complete purging of

the bulb. All samples should be protected from sunlight and tra
to the field lab as soon as possible, & nsported

Reagents and Apparatus:

1.

12.
13.

14,

15.
16.

Open screw cap 40 mL vial (Pierce #13075 or equivalent).
Detergent washed, distilled water rinsed and dried at 105°C
before use.

Septum - Teflon-faced silicone (Pierce #12722 or equivalent).
Detergent washed, distilled water rinsed and dried at 105°C
before use.

250 mL gas sampling bulbs.

Gas chromatograph - Varian 3400 equipped with PID and Hall
detectors 1n series.

Column 1 - 8 ft x 1/8 1n. stainless steel, packed with
12 SP 1000 on Carbopack B8 (60/80 mesh).

Dual-channel Integrator/Recorder.
Syringes -
1 and 5 mL gas tight, fitted with shut-off valves and

22 gauge needle.
10, 100, and 1,000 m/L gas tight.

30 m/L Serum type reaction vials (hypo) with teflon lined
septa and seals.

Balance - £0.0001 g - (Cahn TA4200). S
Balance - 20.01 g - (Sartorfus, 1202 WP).

Reagent water - organic free water or cold tap water which
has been shown to be organic-free at the method detection
limits.

25 gL TC graduated cylinders.

Constant tenp;;ature water bath - 50°C.

Volumetric fla;;s - assorted.

Pipettes - assorted.

Certified gas standard solutions - 200 mg/L (Supelco).
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Standard Preparation:

1.

Stock Standard Solution: The stock standard solution {s
prepared at 5,000 mg/L wmethanol from pure standard materials
(exceptions: 2-chloroethylvinylether is prepared at 100 g/L;
1,2-DCB, 1,3-DCB and 1,4-DCB are prepared at 25 g/L;
Bromoform {s prepared at 10 g/L). Correction for purities of
less than 99X are made. Gas standards are purchased as a
certified solution at 200 mg/L.

1.1 Add about 20 mL of methanol to a 25 mL volumetric flask.
Allow the flask to stand unstoppered until the methanol
on the neck of the flask has dried.

1.2 Tare the flask on the analytical balance.

1.3 Using a 100 uL syringe add the reference material to the
flask. Make sure the drops fall directly into the
methanol without contacting the neck of the flask.

1.4 Determine the amount of reference material added. Rinse
the syringe with methanol, tare the flask, and add the
next standard.

1.5 After all the reference materials are added, fill to
volume with msethanol, cap, and fnvert to mix.

Secondary Standard Solution: Frepare secondary standards

(target and non-targei compounds) according to the

following scheme:

Standard Amount _Final Volume Concentration
5000 ug/ml 1ml 10 ml 500 ug/ml
500 ug/ml 1ml 10 ml 50 ug/ml
50 ug/ml 2 ml 10 ml 10 ug/ml
10 ug/ml 5 ml 10 ml 5 ug/ml
10 ug/ml 1iml 10 ml 1 ug/ml

Dilute to volume with methanol.
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Calibration

Water Samples ( Headspace )i

1.0 Working Headspace Calibration_ Standards: Prepare workin
calibration standards ( target and non-target compounds§

2.0

according to the following scheme:

Secondary Standard Amount Final Volume Concentration
500 ug/ml 20 ul 200 ml 50 ug/l
50 ug/ml 40 ul 200 ml 10 ug/1
50 ug/ml 20 ul 200 ml s ug/1
10 ug/ml 20 ul 200 ml 1 ug/1

Fill a 200 ml volumetric flask with reagent water to the
mark. Directly inject the secondary standards into the

water with an appropriate microliter syringe.

Invert each working standard 3 times, discard the first
10 ml in the neck of the volumetric and transfer aliquots
of the freshly prepared working standards to 40 ml VOC vials,

( no headspace) and capped.

Calibration Procedure

2.1 Target Haédspace Standards

2.1.1 Remove and discard 10 mlL from a freshly prepared
standard and place the vial now having 10 mL of
headspace in a 50°C water bath fnsuring the water level
in the bath is sufficient to equal the water level in

the vial.

2.1.2 Allow time for equilibration of temperature
(10 msfnutes). - .

2.1.3 Remove 5 mL of headspace for injection onto the gas

chromatograph.

2.1.4 Construct a minimum 3-point standard curve of peak area
response versus concentration for each of the compounds

of interest.

2.1.5 A continuing calibration check is performed after each
set of 10 samples and as the last sample of the day.
If the response for any of the target compounds varies
from the expected response by more than 230X, a new

calibration curve must be prepared.

2.2 Non-Target Headspace Standards

Run a 1-point, 50 ug/L headspace standard of non-target compounds .
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Soil Gas Samples:

1.0 Working Soil Gas Calibration Standards s prepare working
soll gas calibratlon standards (target and non-target
compounds) according to the following scheme 1

Secondary Standard Amount Final Volume Concentration

500 wug/ml 1m 10 m 50 ug/ml
50 ug/ml 2 ml 10 ml 10 ug/ml
10 ug/ml 5ml 10 ml . 5 ug/ml

Dilute to volume with methanol

2.0 Calibration Procedures :

2.1 Inject 5.0 uL of each of the working standard solutions
into the gas chromatograph.

Construct a minfsum 3-point standard curve of peak area
response versus total Manograms injected for each of
~ the compounds of interest.

A continuing calibration check is performed after each
set of 10 samples and as the last sample of the day.
If the response for any of the compounds varies from
the expected response by more than £30%, a new
calibration curve must be prepared.

Sample Analysié t

1.0 Mater Samples:

1.1 water samples are received in 40 mL VOC vials. Remove
10 al of the sample from the vial.

1.2 The vials are placed fn a S0°C water bath and allowed
to equilibrate for 10 minutes.

1.3 Remove 5 mL of headspace for injection into the gas
chromatograph.

1.4 If any compound of interest is outside the calibration
curve and an accurate concentration is required, a
smaller aliquot of headspace can be taken from a
- freshly prepared sample.

2.0 11 Gas les:

2.1 Soi) g;s sanples will be received in 250 mL glass
bulbs. When received, they are allowed to equilibrate
to the ambient air tesperature.

2.2 Remove 5 ml of sample through the sampling septum and
inject onto the gas chromatograph.
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2.3 If any compound of interest {s outside the calibration
curve and an accurate concentration 1s required, .a
smaller aliquot 1s taken from the same sample. -

Chromatographic Conditions

Column:

8 ft x 1/8 inch stainless steel, packed with 1% SP-1000
on Carbopack B (60/80 mesh).

Carrier Gas

Helfum - Ultra High Purity Grade (Linde)
35 al/min

Detectors (in series)
1. Photofonization 10.2eV

Sensitivity - Range 11 x Attenuation 8
Temperature - 240°C

2. Hall 700A

Mode - Halogen

Reactor Temperature - 1000°C
Solvent Flow - 0.8 mL/min Methanol
Hydrogen Flow - 60 mL/min

Injector
Tezperature - 220°C

Oven"

Intttal = 60°C - 0O minute
Rate - 20°C/min
Final « 220°C and held for 7 minutes

* Conditions 1{sted can be varied as needed for changing applications.
Rel;}ive retention times are found on Tables 1 and 2 using these
conditions.

;g1gu]a;1gns}\

1. Review the chromatograms and data reports for each analysis.
.Check for gross errors such as incomplete data reports
because of faulty tintegration.
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Target Headspace Calculations:

Tysis. Check

1. .view the chromatograms and data reports for each ana

5§r gross errors such as incomplete data reports because of faulty
integration,

h compound using
2. Prepare external standard calidbration curves for eac
at geast three data points and linear regression lnlIysif.

3. Calculate the concentration found fn the samples from the calibration
curves using the following equations:

ug/L = A x Of

where: A = Amount of compound found in the analysis in ug/L (from
linear regression), Df = Dilution factor.

Other YOC Headspace Calculations:

1. Review the chromatograms and data reports for each analysis,
Check for gross errors such as in complete data reports because
of faulty (ntegrattion.

2. Calculate the concentration of each parameter found fn the samples
using the followfng equation,

ug/L = %{%%g%l x C(std) x DF

where: R(Samp) = Response of parameter in sample
R(Std) = Response of paramter in standard
C{Std) = Concentration of standard fn ug/L
OF = D{lution factor

Sof1 Gas Bulb Calculations:

1. Keview tne chromatograms and Jala 1¢ports for eaeh andlysic,
Check for gross errors such as incomplete data reports because
of faulty fntegration.

2. Calculate the concentration of each parameter found {n the
samples usfng the following equation,

7= R(samp) x mg(std) x DF x 1000
no/L R{std] x VL

where: R{samp) = Responsa of parameter fn sample
R(std) = Response of parameter in standard
ng{std) = ng of standard injected
DF Dflution factor

vL

Volume of aliquot taken from buld (1n mL)
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Data Reporting:

1.

2.

All results, standards conditions, and notes will be recorded
in a bound field notebook.

A1l data generated by field 6.C. will be considered as
tentatively fdentified, with all concentrations being
estimated.

All raw field data will be forwarded to Warzyn Engineering
Inc. analytical laboratory for final review and archiving. A
final summary report will be prepared with pertinent copies
of the field notebook, and chromatograms included (see
attached report form).

Analysis will be rejected for re-analyzed {f:
- duplicates are outside the 15% acceptable range.
- continuing calibration varies greater than 30% of
true value.
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TABLE 1

Yolatile Retention Order

Photo lon{zation Detector

Parame ter

1,1-Dichlorcethens
Trans-1,2-Dichloroethene
Trichloroethene

Benzene
Tetrachloroethene
Toluene

Ethyl Benzene

Ha'l Detectnr

Parameter

Methylene chloride
1,1-Dichloroethene
1,1-Dichlorothane
Trans-1,2~-Dichloroethene
Chicroform '
1,2=-Dichloroethane
1,1,1-Trichloroethane
Bromodichloromethane
Trichloroethene
Chlorodibromome thane
Bromoform

Tetrachloroe thene

FGC1-12

Retention

Time

4.24
4.98
7.23
7.39
9.86
10,81
13.84

Retention

Time

3.26
4.29
4,77
5.04
§.21
5.49
6.12
6.40
7.28
7.58
8.76
9.91





